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ABSTRACT 
Agriculture diversification is a shift from the traditional cropping pattern of 
less remunerative crops to high value added agricultural crops and livestock; it also 
involves in changing the production portfolio and other agricultural enterprises. The 
process of diversification may be examined into horizontal and vertical manner. 
Horizontal diversification envisages the concept of adding more crops in the existing 
cropping pattern to improve the overall agricultural productivity of the farms in a 
given region, whereas Vertical diversification implies that to add the value of the 
existing cropping system through processing, packaging and branding etc. The 
diversification of agriculture is a strategy to maximise agricultural productivity in 
terms of yields and value to sustain livelihood of small and marginal farmers who 
tend to either lease or sell their lands to the big farmers because of non-sustainable 
and uneconomical. The present study examine Agriculture Diversification and Its 
Impact on Socio-Economic Development in Aligarh District based on empirical 
observations and analysis of derived data at different level of different point of time.  
The study area i.e. Aligarh district is located between 27
0
 27′ and 280 11′ 
North Latitudes and 77
0 
27′, and 780 38′ East Longitudes. With total area of 3650 sq. 
kms, it lies in the doab of Ganga and Yamuna rivers accounting for 0.13 per cent of 
the total geographical area of Uttar Pradesh.  Based on physical diversity at micro 
level it has been divided into five physiographic divisions i.e. Yamuna Khadar, Ganga 
Khadar, Eastern Upland, Western Upland and Central low land. As per Census 2011 
the district has 3,673,889 populations in twelve blocks with 1199 revenue villages 
(which includes 40 uninhabited villages) 1 Nagar Nigam 2 Nagar Palika Parishad, 9 
Nagar Panchayat. The region is traversed by different rivers and nala such as Ganga, 
Yamuna, Kali and Neem. River Ganga and Yamuna flow from the eastern and western 
boundary of the district. The study area is alluvial plain composed of old and new 
sediments deposited by Ganga and Yamuna. The distribution of population is not 
uniform because of existing physical diversity affecting socio-economic and cultural 
attributes of the regions for diversification of agriculture. As per Census 2011, the 
literacy rate of the district i.e. 67.5 percent, out of this 78 percent male and 55.7 
percent female. The district is primarily agrarian in nature, which accounts 82 percent 
under cultivation of the total geographical area. Most of the farmers come under small 
and marginal size of land holdings which accounts for 63 percent. There are different 
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types of crops are grown in the region. Some important crops are wheat, paddy, 
pulses, oil seeds, potato, vegetables, mango, anwala, beer and guava. The main 
sources of irrigation are Canal and tube wells. The dominant source of irrigation is 
tube well which accounts 86.21 percent irrigation of the total irrigated area, while 
canal accounts 13.47 percent. The inadequacy of infrastructural facilities and 
amenities in the study area hampers the desired development of agriculture.  
The objectives of the present analysis is to evaluate and assess the physico-
cultural and socio-economic determinants for the diversification of agriculture, to 
examine the cropping pattern and regionalization of agriculture, to examine the 
determinants of adoption of innovations for diversification of agriculture, to assess the 
infrastructural facilities and its impact on agriculture diversification, to assess the 
regional variations in the level of socio-economic development and to evaluate the 
impact of diversified and non diversified farm of agriculture on socio-economic 
development. Some of the hypothesis have been formulated such as, agricultural 
sector is gradually diversifying towards the high value added products, Adoption of 
agricultural innovations for diversification of agriculture is positively correlated with 
big size of land holdings, exposure to mass media and socio-economic status etc., 
higher the infrastructural facilities higher would be the agriculture diversification and 
high level of agriculture diversification lead to high socio-economic development. 
In order to examine and analyse and test the hypothesis some quantitative and 
qualitative approach has been adopted supplementing with conducting field survey 
and empirical observation. Statistical techniques have been used to analyse the crop 
combination, diversification of crops and level of socio-economic development in 
sequent manner. 
Maximum Positive Deviation method has been used to delineate the crop 
combination region developed by Professor S.M. Rafiullah (1965). 
𝒅 =  
∑𝑫𝟐𝒑 − 𝑫𝟐𝒏
𝑵𝟐
 
Where, 
d = is the deviation between actual crop percentage and the appropriate crop 
percentage in theoretical distribution. 
Dp = positive differences and 
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Dn = Negative differences from the medial value of the theoretical curve,  
N= Number of cops in combination.  
Since it is the relative rank of the value of deviation which is needed the root sign 
may be ignored and the formula may be used in the following format: 
𝐝 =
∑𝑫𝟐𝐩 − ∑𝑫𝟐𝐧
𝑵𝟐
 
Maximum value of deviation has been taken as the value of crop combination 
for the region. The medial value of the theoretical curve for the measurement of 
combination was applied as follows: 
    Monoculture  = 50 percent 
2- Crop combination   = 25 percent 
3- Crop combination   = 16.7 percent 
 To analyse the crop ranking for the twenty crops total cropped area have 
been used to identify the crop ranking on the basis of their dominance. Later on the 
areas of crops have been converted into percentage (net sown area) which is used 
for ranking of crops to identify the relative strength of individual crop. 
 The Simpson Index of Diversity has been used to delineate the crop 
diversification region; the index provides a clear dispersion of commodities in a 
geographical region. The index ranges between 0 and 1, if there exists the 
complete specialization, the index moves toward 0, and in case of complete 
diversification the index value moves towards 1 Joshi, (2004).  The formula may 
be used as follows: 
𝐒𝐈𝐃 = 𝟏 − 𝐏𝟐
𝐧
𝐢=𝟏
 
Where, SID is the Simpson index of Diversity, 
P is the proportionate area (or value) of ith crop/livestock/fishery activity in the 
gross cropped area (or total value) of output. 
To measure the association between infrastructural facilities and agriculture 
diversification the Karl Pearson’s Coefficient (r) of Correlation is used. The 
coefficient correlation is calculated with the following formula: 
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𝒓 =
∑𝑿𝒀 − (∑𝑿). (∑𝒀)/𝑵
  ∑𝑿𝟐 − (∑𝑿)
𝟐
/𝑵  ∑𝒀𝟐 − (∑𝒀)
𝟐
/𝑵 
 
Where, 
r = Coefficient of Correlation 
X, Y = the two given Variables 
N = Number of Observations 
To find out the regional variations in the level of socio-economic 
development, in the study area, the raw data for each variable has been computed into 
standard score with the help of Z-Score Technique.It is generally known as Z value or 
Z-score. The score quantify the departure of individual observations, expressed in a 
comparable form. This means it becomes a linear transformation of the original data 
(Smith, 1973). It may be expressed as: 
i
iij
ij
XX
Z


  
Where, Z ij indicates Standardized value of the variable i in block j; 
 X ij for Actual value of variable i in block j; 
Xi   for Mean value of variable i in all blocks; 
and σi   for Standard deviation of variable i in all blocks. 
In the second step, the Z-scores of all variables have been added block wise 
and the average have been taken out for these variables which may be called as 
composite score (SC) for each block and may be algebraically expressed as: 
N
Z
CS
ij
  
Where, CS is composite score,  
N refers to the number of variables;  
∑Zij indicates z-scores of all variables i in block j. 
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 In order to work out the cropping intensity following method has been 
developed by the Department of Agriculture, Government of India:  
𝐂𝐫𝐨𝐩𝐩𝐢𝐧𝐠 𝐈𝐧𝐭𝐞𝐧𝐬𝐢𝐭𝐲 =
𝑻.𝑪.𝑨.
𝑵.𝑪.𝑨.
× 𝟏𝟎𝟎 
 Here, T.C.A. stands for Total Cropped Area (Net Cropped area + 
Double/Multiple Cropped Area); and N.C.A. for Net Cropped Area (Total Cropped 
Area – Double/Multiple Cropped Area). 
Census enumeration of humans or livestock at any time is not possible so it 
can be achieved through the statistical projection. Generally the projection are based 
on the assumption the growth of population is constant during the period Khan, N., 
(1998). The Projection Formula has been used as follows: 
 
PP = P1 + 
𝒏
𝑵
(P2 – P1) 
PP= Projected Population 
P1= Population of the previous census 
P2= Population of succeeding census 
N= is the number of years between the censuses 
n= number of years between the previous census and the year for which population 
would be projected. 
 ArcGIS 10, ArcView 3.2 and Quantum GIS 2.10.1 have been used for 
Cartographical presentation. 
The present research work has been organised in to seven chapters excluding 
the introduction, conclusion and suggestion. Introductory part, deals with statement of 
the problem, objectives and hypotheses, data base and methodological principles and 
work review done so far in India and abroad.  
CHAPTER-I: deals with the concept, meaning, definition and determinants of 
agriculture diversification. It also describes the concept of socio economic 
development. 
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CHAPTER-II: deals with general profile of the study area and gives a detailed 
description of physical, cultural and socio-economic environment of the study 
area which directly or indirectly affects the diversification of agriculture in the 
study area. 
CHAPTER-III: analyse the spatial distribution infrastructural facilities at block level 
which include size of land holdings, electricity, sources of irrigation, 
agricultural implements, road density, agriculture cooperative society, 
banking facilities, veterinary services, seed sale centre, fertilizer sale centre, 
cold storage, transportation, communication and markets. Further it includes 
the analysis regarding the impact of infrastructural facilities on agriculture 
diversification using Karl Pearson’s coefficient of correlation technique and its 
significance has been tested with student “t” test. 
CHAPTER-IV: analysis the spatio-temporal change in cropping pattern, crop 
combination, ranking of crops and crop diversification. The chapter also deals 
with the status, growth and diversification of livestock. Livestock area index 
has been computed to find out the livestock concentration per hectare in the 
study area. It also examines the production and growth of fisheries in spatio-
temporal manner. 
CHAPTER-V: deals with the analysis of spatial variation in the level of socio-
economic development at block level. Six indicators of socio-economic 
development such as education, health, transportation and Communication, 
electricity, drinking water, finance, veterinary services and agriculture have 
been analysed individually. Finally, a composite score of all the variables has 
been computed to find out the level of socio-economic development at block 
level. 
CHAPTER-VI: explains the determinants of adoption of innovations for 
diversification of agriculture pertaining to institutional, technological and 
socio-economic determinants such as size of landholdings, tenurial status, 
irrigation, electricity, banks, cooperative society, transportation, education, 
income, social status, credit and mass media exposure. Scoring scheme has 
been applied and average adoption score has been worked out to examine the 
7 
 
rate of adoptions of innovation. Further it also examines the impact of 
adoption of agricultural innovations on income, education, housing, durable 
assets, food consumption, employment generation and self sufficiency in 
terms of food, fodder and fuel in 24 selected villages on purposive random 
basis.  
 CHAPTER-VII: deals with micro level study of the diversified and non-diversified 
farms of six sampled villages and their impact on socio-economic 
development. All the cultivators have been surveyed and categorised into 
diversified and non-diversified farmers on the basis of their farming systems. 
Further the impact assessment of diversified farms have been analysed on 
socio-economic development. Besides, constraints faced by the farmers 
regarding the diversification of agriculture toward more remunerative crops 
have also been examined. 
Finally summary of the findings of the entire research work followed by suitable 
suggestions and recommendations have been proposed for sustainable 
development. 
The study reveals that the diversification of agriculture is influenced by the 
number of forces from both sides of supply and demand in the study area. Demand 
side factors are per capita income and consumption pattern, while the supply side 
factors are infrastructure like markets, roads, size of land holdings, chemical 
fertilizers, electricity, irrigation, agricultural implements, agriculture cooperative 
societies, banks, veterinary hospitals, fertilizer and seed sale centers, cold storage, 
transportation and communication services. 
The spatial pattern of infrastructural development exhibits uneven distribution 
of infrastructural facilities in the district. Eight blocks of the district i.e. Atrauli, 
Akrabad, Iglas, Gangiri, Dhanipur, and Lodha experiences the high level of 
infrastructure development, while the two blocks namely Bijauli and Jawan 
Sikanderpur shows medium level of infrastructure development, remaining four 
blocks namely Khair, Chandaus, Tappal, and Gonda falls under low category of 
infrastructural development. The relationship between the level of infrastructural 
facilities and level of crop diversification reveals that two blocks namely Lodha and 
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Atrauli have high level of infrastructural facilities and also high level of crop 
diversification. Similarly, Jawan Sikanderpur and Bijauli have medium level of crop 
diversification due to availability of medium level of infrastructural facilities; contrary 
to this Khair block experienced the low level of infrastructural facilities and high level 
of crop diversification, this anomaly is attributed to the fact that the composite index 
of infrastructural facilities exhibits low level of development but some of the facilities 
such as electricity, cold storage and communication facilities showing high level of  
development in Khair; high index of cold storage facilities provide better facilities to 
store perishable items to fetch good prices in the market. Uninterrupted supply of 
electricity ensures the sufficient irrigation to grow more value added crops. Being 
close to Delhi it has good accessibility to the big market. Besides, the high level of 
communication facilities diffuses the latest information regarding the agricultural 
innovation for diversification. 
Among the various determinants of agricultural diversification, accessibility 
and size of the market is found to play an important role. And farms located near the 
main markets with good connectivity are more diversified as compared to those which 
are located away from the market because it provides better opportunity to the farmers 
to sell their farm produce especially perishable items like vegetables, fruits, flowers 
and milk products. 
Better irrigation facilities are more likely to diversify the agricultural activities 
and stimulate the farmers to adopt high value added crops for diversification. Good 
irrigation facilities tend to intensify the use of inputs especially, the high yielding 
varieties of seeds (HYV) and use of chemical fertilizers to maximize their 
productivity. The efficient means of transportation is another important determinant 
affecting the level of diversification. Farms connected with metalled roads and 
farmers having tractors/vehicle to transport their products to market are more 
prospective to diversify the agriculture.  
The positive relationship lies between the infrastructure facilities and livestock 
diversification. The analysis reveals that three blocks viz., Lodha, Dhanipur and 
Akrabad have experienced the high level of infrastructural facilities and high level of 
livestock diversification. On the other hand two blocks namely Chandaus and Khair 
have low level of infrastructural facilities and low level of livestock diversification. 
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Two blocks i.e. Jawan Sikanderpur and Bijauli experiences the medium level of 
infrastructural facilities and medium level of livestock diversification in the study 
area. Another determinant for livestock diversification is accessibility to veterinary 
hospitals because veterinary hospitals provides base for the development of the 
animal husbandry. Rural roads also play an important role in the development of 
animal husbandry as they provide easy access to transport the animals to the market 
for trade. A good market helps the farmers to get good price for their animals. The 
high diversification is recorded in the blocks which are having relatively low size of 
land holdings. The prospects of livestock activities are higher on small farm holdings 
because they help in ensuring food security for the poor farmers. It also enhances the 
income, employment generation, improving the productivity, environmental 
sustainability, stabilizing the income, and trade promotion. 
The trend of agricultural diversification has been analysed at block level using 
Simpson Diversity Index method. The average Diversity Index at district level has 
experienced a slightly decrease but at the block level there has been a general 
increasing trend of diversification index.  It is also revealed that there is a shift in the 
cropping pattern from grain based production to high value products like vegetables 
and fruits. The block level analysis regarding livestock farming shows a positive 
growth. There is a rising trend in average per hectare animal in the district which rose 
from 2.54 livestock per hectare in 1997 to 3.65 livestock per hectare in 2011. The 
diversification of livestock index indicates the low level of diversification that is 
attributed to the fact that the behaviors of the farmers towards the animals rearing 
which are more remunerative are more preferred in all respects. Though the religious 
sentiments are attached with the rearing of cow yet it is not productive and 
remunerative instead it becomes a shear burden on them till their last breath of life. 
However the development of meat industry around the study area has stimulated the 
farmers to prefer rearing of buffalos and goats instead of cow because no religious 
sentiments are attached to buffalos as well as goats and they gives more remuneration 
even after their last breath of life. The production of fish has increased tremendously 
in the study area. A significant growth has been recorded during the years 2004-05, 
2007-08 and 2011-12 in fisheries. Number of reservoirs, area and production at the 
district level as well as at block level has gone up. The total number of reservoirs rose 
from 30 in 2004-05 to 109 in the year 2007-08 while year 2011-12 recorded even 
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higher growth rate and number of reservoirs are recorded as 132. With an increase in 
number of reservoirs overall income of the farmers also increases due to the fact that 
there is a growth in production. 
To assess the socio-economic development, several indicators pertaining to the 
levels of development have been analysed. One of the most important determinates is 
education. The analysis reveals that the uneven distribution of educational facilities 
affects the level of educational development in the area. The high level of educational 
development has been found in Bijauli, Gonda and Chandaus.  Lodha and Dhanipur 
blocks fall in low level of educational development. Seven blocks namely Tappal, 
Gangiri, Atrauli, Khair, Iglas, Jawan Sikanderpur and Akrabad fall under medium 
level of development. The status of health facilities shows the wide regional variation 
in the area. Chandaus, Bijauli, Atrauli and Jawan Sikanderpur blocks have high level 
of development of health facilities. Khair, Tappal, Gonda and Akrabad fall under 
medium level of development of health facilities. Four blocks of the district i.e. 
Dhanipur, Gangiri, Iglas, and Lodha have felt the low level of development of health 
facilities. The level of transportation and communication development shows a 
significant variation in the study area. The high level of transportation and 
communication development is revealed in three blocks namely Iglas, Atrauli, and 
Jawan Sikanderpur.  The blocks of Akrabad, Dhanipur, Chandaus, Khair, Gangiri and 
Gonda come under medium category of development. While remaining three blocks 
i.e. Tappal, Bijauli and Lodha blocks fall under low level of transportation and 
communication development. Electricity and drinking water facilities reveal that four 
blocks namely Chandaus, Iglas, Atrauli and Khair. Three blocks come under medium 
level of development i.e., Jawan Sikanderpur, Tappal and Dhanipur. While five 
blocks i.e., Akrabad, Bijauli, Gangiri, Lodha and Gonda fall under low level of 
electricity and drinking water facility development. The spatial analysis of 
agricultural facilities has witnessed uneven distribution which has a direct bearing on 
the level of agricultural diversification. The high level of agricultural facilities 
development has been recorded in Akrabad, Iglas and Tappal blocks. The low level of 
agricultural facilities development has been recorded in two blocks namely Lodha and 
Jawan Sikanderpur. Seven blocks namely Khair, Bijauli, Atrauli, Gonda, Chandaus, 
Gangiri, and Dhanipur come under agricultural facilities development. The veterinary 
facilities are the basic determinants for the growth of livestock which has also been 
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observed uneven distribution in the study area. High level of veterinary facilities has 
been found in six blocks i.e., Chandaus, Atrauli, Tappal, Khair, Bijauli and Gonda. 
Dhanipur is the only block which comes under medium category of development. 
Low level of veterinary development has been revealed in five blocks namely Iglas, 
Gangiri, Jawan Sikanderpur, Akrabad, and Lodha. The provision of financial 
assistance and their accessibility are important incentives to promote diversification of 
agriculture and their allied activities. These facilities also reveal uneven distribution. 
High level of development of financial facilities has been observed in five blocks i.e., 
Chandaus, Tappal, Gonda, Jawan Sikanderpur and Bijauli. Medium category of 
financial facilities development is found in four blocks namely Akrabad, Dhanipur, 
Iglas and Atrauli. Only three blocks namely Gangiri, Khair and Lodha fall under the 
low level of financial facilities development. The composite analysis of the levels of 
socio-economic development by taking into account 51 variables such as education, 
health, transportation and communication, finance, veterinary services and agriculture 
in each blocks of the study area, reveals that there exists wide regional disparities in 
the study area. The analysis reveals that three blocks i.e. Chandaus, Atrauli and 
Bijauli have shown the high level of development.  While the two blocks namely 
Lodha and Gangiri show the low level of development. Whereas seven blocks i.e. 
Tappal, Khair, Iglas Gonda, Jawan Sikanderpur, Akrabad and Dhanipur comes under 
medium level of socio-economic development.  
The level of adoption of innovation exhibits the nature and type of farmers 
living in the area. The major factors which affect the adoptive behavior of the farmers 
are; size of land holding, tenurial status of land, income level of the farmers, irrigation 
status, electricity and power supply, credit facilities, information and mass media 
exposure, education level of the farmer and social status. Based on empirical 
observation and analysis of primary data generated from 24 selected villages it is 
revealed that the level of adoption of agricultural innovations for diversification has a 
significant impact on the levels of socio-economic development. The positive impact 
of adoption of innovation is found on employment opportunities, income level and the 
overall development of the farming household. The income of farmers has increased 
owing to adoption of innovations for diversification of agriculture. It is found that 
farmers are shifting their cropping pattern from the traditional less remunerative crops 
to the high value crops. Food consumption pattern in the study area is changing over 
12 
 
time in response to the changes in per capita income and dietary habits. The per capita 
cereal consumption in rural areas has decreased, while those of milk, milk products, 
vegetables and fruits have increased significantly. A more favorable environment for 
diversification towards high-value crops not only eases the pressure on land and water 
resources, but also accelerates the growth of agricultural sector through high-value 
commodities.  
At micro-level, analysis has been done by taking into account the primary data 
generated through field surveys and questionnaires using purposive random sampling. 
Six villages out of already selected 24 villages i.e., Adampur, Pratappur, Raipur Khas, 
Dokauli, Barothchajmal and Narauli taking into consideration of 1450 respondents 
have been selected to examine the diversified and non-diversified farms and to assess 
their impact on  socio-economic development. It is revealed that the diversified 
farmers are well-off as compared to non-diversified farms in terms of socio-economic 
development. Besides, their dietary habits and consumption behavior and food 
security have also been found changed.  
Major Constraints 
During field survey it has been observed that the major constraints as reported 
by small and marginal farmers for crop diversification are lack of proper irrigation 
facilities, lack of knowledge and information, and non-availability of timely credit. 
Further, in the livestock sector, most small and marginal farmers reported lack of 
access to veterinary service centres to be a problem. Diversification in fisheries sector 
is mostly constrained by lack of timely credit, inaccessibility to cold storages, poor 
road conditions, connectivity and transportation. Thus, in the crop livestock and 
fisheries sector, policies have to be made such that specific problems faced by small 
and marginal farmers can be mitigated. Improving the small farmers’ access to 
irrigation, credit, technology and veterinary care services could hold the key in this 
respect. Literacy and awareness building programme for adoptions of innovations to 
diversify the agriculture and allied activities. The development of basic structure, both 
hard and soft including road connectivity, electricity, literacy, training and skills are 
direly needed to promote non-farm diversification. Some of the constraints faced by 
the farmers regarding the agricultural diversification are discussed in a sequent 
manner. 
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Suggestions and Recommendations 
After foregoing analysis following suggestions and recommendations have 
been made,  
1. Pro-farmer incentive programmes should be initiated for building 
infrastructure in rural areas which can benefit farmers directly for processing 
the fresh produce, grading, packaging and storing before bringing it to the 
market. This will create not only employment in rural areas but it will also 
reduce the rural to urban migration.  
2. The Government should encourage development of infrastructure facilities 
like cold storages and ware-houses to preserve fruits and vegetables and to 
avoid the post harvest wastages. 
3. The government should encourage private sector cooperatives to come up with 
business models which can directly link the growers with processors and 
retailers who can share the burden of farmers at the time of natural calamities.   
4. The Government should promote public-sector research regarding the 
development of different high yielding varieties of seeds pertaining to fruits 
and vegetables.  
5. The development efforts related to livelihood improvement should consider 
the provision of soil treatment, pest management and other methods.  
6. Farmers should work in groups to cultivate products, in order to reduce their 
cost of production and use of modern agricultural technology with an intention 
to lessen the cost of implementation. 
7. To encourage the aqua-culture and honey collection, the programmes should 
be initiated for upgrading the existing technology. Simultaneously, private 
sector should also be encouraged in activities such as production of quality 
seeds, feed and creation of suitable infrastructure for storage, transport, 
marketing and credit. 
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Crop diversification refers to the addition and substitution of new crops or 
cropping systems to agricultural production on a particular farm or agricultural region, 
taking into account the different returns from value-added crops with complementary 
marketing opportunities. In relation to agricultural development, “diversification” is 
probably one of the most frequently used terms in the recent decade. Traditionally, 
diversification has been used more in the context of subsistence farming, wherein 
farmers grew different crops on their farm to sustain their livelihood. The household 
level food security and pertaining risk was an important consideration in 
diversification. Farmers, especially marginal farmers used to opt for crop 
diversification under compulsion and not due to market dynamism. In the recent 
decade, diversification is increasingly being used to describe increase in area under 
high value crops. (Jha, 2009). 
 So, agricultural diversification is used as a strategy to reduce risks associated 
with traditional agriculture and improve returns to investment in subsistence turned 
commercial agriculture. Diversification with intensive use of inputs has the potential 
to increase profit with greater market orientation of products. The technology (quality 
seeds, fertilizers, mechanics etc.), market, information and higher level of farm 
management through intensive crop specific farmer training are some of the critical 
inputs to success of diversification interventions.  
 It is increasingly felt that Indian agriculture is currently suffering from 
„technology fatigue‟, due to which the earlier gains made during the Green Revolution 
has withered away. Moreover, Green Revolution itself has been criticized for being 
Euro-centric, environmentally unsustainable and socially unjustifiable (it never 
addressed the issues of land and tenancy reforms, and other related institutional 
reforms). It has tried to improve yields and production, without taking into account 
the needed change in rural and social institutions. The revolution helped only the rich 
farmers (owning large landholdings) from assured irrigated areas as it offered a high-
valued package. Areas where rain fed irrigation takes place could not gain much from 
the Green Revolution. It has promoted only production of certain crops, which are 
agro-climatically suitable for certain regions, which some say have affected bio-
diversity and relied excessively on major irrigations (instead of minor irrigation and 
rainwater harvesting), chemical fertilizers and pesticides. In order to sustain Green 
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Revolution, huge subsidies were given on inputs like electricity, fertilizers, seeds etc., 
thus making the entire effort economically unsustainable. It was the large farmers 
who were benefited from the subsidies provided at the cost of the small and marginal 
farmers and have failed to cater to the needs of the rural farming community who 
belong to the lower income group (as well as socially backward groups), and possess 
small-sized farmlands and cropping fields. In fact, there are allegations that due to the 
liberalization of the Indian economy, Multi-national Corporations (MNCs) from the 
North got the opportunity of plundering the farmers of the global South, by patenting 
and giving 'new names' to the indigenous varieties of plants (such as turmeric, basmati 
rice) and animals (via genetic engineering) from the South, thus leading to bio-piracy. 
Issues and debates surrounding bio-ethics, bio-piracy and violation of intellectual 
property rights (IPRs) have come to the forefront during the recent years which still 
need to be resolved at international forums like World Trade Organization (eIndia, 
(2008). 
 Following the discursive principles of globalization, India systematically started 
liberalizing its economy from 1991 by adopting the primary policy instrument of the 
neo-liberal economic agenda, i.e., structural adjustment programme. While it is 
claimed in the government policy pronouncements that the economic reforms has 
brought about huge potential for all-round economic development in India, the facts 
from rural India present a conflicting picture. The process of economic reforms has in 
fact brought about a deep crisis in agrarian sector and consequently augmented the 
vulnerable and insecure condition of peasants and agricultural labour in rural India. 
This crisis manifests itself in different forms in contemporary India such as increasing 
rural violence in the name of Naxalite or Maoist and other such social movements, 
ongoing massive distress-led migration from villages, and innumerable cases of 
farmer/peasant‟s suicides (Bagchi, 2015). 
 Furthermore, India has shifted its cropping pattern from less-remunerative food 
grains to high-value and export-oriented cash crops under the neo-liberal policy 
framework (D'Costa, 2012). Such a change in the cropping pattern required an 
endorsement of economies of scale in agriculture. The adopted policy prescribed 
concentration of land through purchase or leasing in by big landowners in the name of 
private firms. It has led to an increase in the inequality of distribution of land owned 
during the post reform period. Besides, raising or lifting of land ceilings for privately 
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owned firms has accelerated land concentration in rural India and also reduced the 
amount of ceiling surplus land to be supposedly distributed among growing landless 
people. This trend has increased land prices substantially and accordingly ousted 
small farmers out of land market. Consequently, sustainable livelihood and 
development of farmers, especially small and marginal farmers has become the most 
significant issue. Presently, more than 80 percent of the farm land holders in the 
country belong to the category of small and marginal farmers. As the land share is 
declining at a very alarming rate, these farmers are not going to sustain their 
livelihood from the land left with them. They are leasing and selling out their lands to 
the big farmers, as the adoption of agricultural support technologies are tied with the 
large size of land holdings, and are migrating from rural to urban areas. The strategies 
so far identified i.e., to increase the size of land holding by distributing surplus of 
cultivable waste lands or to increase the productivity by introducing the high value 
commercial crops seem to be laudable, but how far they are applicable is under doubt. 
It needs careful planning otherwise major chunk of population would be displaced and 
no alternative would be left to tackle this problem. Therefore, growing more food 
grains at national level is not at all an issue, but to obtain sustainable livelihood from 
the continued fragmented land holding attached with the small and marginal farmers 
is a matter of great concern.  
 It is imperative to take this problem at regional level in an integrated manner. 
The integration between small and marginal farmers with large size of landholders in 
adoption of higher remunerative crops should be observed objectively, so that, the 
problem may not be aggravated. The strategy to diversify the crops is based on 
potentialities of the regions through diffusion of agricultural innovations to sustain the 
livelihood of the small and marginal farmers, to generate employment opportunities, 
produce remunerative crops, and provide nutritional foods is the need of the hour. It 
will minimize the problem of exodus migration, selling and leasing out the lands, and 
reducing unproductive agricultural practices. The diversification of agriculture at 
macro, meso and micro-level is also needed, as the commercial crops are gaining 
more importance for better sustainable livelihood. Therefore, it is necessary to plan 
and prepare the country to follow a different type of strategy for better sustainable 
livelihood of the farmers. If it is not planned properly and the nation is not well 
prepared, it can lead to a major chaos, unrest and instability in the region. The misery 
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is that the people continue to starve because the primary problem is not the lack of an 
adequate supply of food grains but the incapacity to purchase it. Supply oriented food 
availability offer at best a partial solution. The most difficult aspect is how to ensure 
peoples‟ entitlement to adequate food intake from the existing land resources to 
sustain their livelihood (Ahmad and Firdaus, 2013). The crop diversification is being 
dealt here considering supply side and its resultant effect through increase in 
purchasing power of the farmers involved is not taken into account. 
Statement of the Problem 
The issue for the sustainable livelihood and development of small and 
marginal farmers is the most significant aspect because the land share is declining at a 
very alarming rate. Grain based cropping pattern during recent years has lost the 
importance after achieving self-sufficiency at the national and regional level, further 
discouraged by dipping prices in national and international markets. Subsequently, 
challenging task ahead remains the adequate returns to enhance income and ensured 
employment of the farmers to their existing land to sustain their livelihood. The 
strategies so far identified for the betterment of the farmers are to increase the size of 
land holdings by distributing surplus of culturable waste land or to increase 
productivity by introducing the high yielding varieties of seeds seems to be laudable 
but how far applicable, needs planning, otherwise major chunk of population seems to 
be displaced and no alternative is left to tackle this problem. 
Agriculture diversification is a strategy to achieve desired socio-economic 
development, which has received increased attention of policy makers in the country 
during the recent years. The paramount objectives of diversification is to raise per 
capita income through opening of avenues of diversified production, employment in 
farm and non-farm sectors, sustain the livelihood of the small and marginal farmers, 
to produce remunerative crops, providing nutritional food and to make the broad 
based economic growth and sustainable in the long run. The success of diversification 
of agriculture for better socio-economic development needs physical and institutional 
infrastructural facilities. The problem of exodus migration, selling and leasing out the 
lands, unproductive agricultural practices will be minimized. The farmer will feel 
good and become prosperous; subsequently poverty level will be reduced. Thus the 
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diversification of agriculture at micro level is the need of the day, because the 
commercial crops are gaining more importance for better sustainable livelihood. 
Work review done so far in India and abroad 
It is well understood from the work done so far that there are several aspects in 
agriculture diversification.  Thus, an attempt has been made in the present study to 
review some of the important works to contextualize the viewpoints of different 
scholars used in various studies. Grimes, (1929), have discussed the advantages and 
limitations of the diversification of the agriculture. He argued that diversification of 
agriculture lowers the production costs of the agriculture products resulting to the 
stable and large annual farm income. Further he said that main purpose of the 
diversification of the agriculture products is to increase the income and improve the 
agriculture condition. Johnston and Mellor, (1961), examined the role of agriculture in 
economic development. Although there is no universal definition which explains the 
role of agriculture in economic development but there are certain aspects of high 
generality because of special features that characterizes the agricultural sector during 
the course of development. They analysed the role of agriculture highly relevant to 
determining the appropriate "balance" between agriculture and other sectors with 
respect to (1) direct government investment or aids to investment, (2) budget 
allocations for publicly supported research and education-extension programs, and (3) 
the burden of taxation levied on different sectors. Bhatia, (1965), in his paper entitled 
„Patterns of Crop Concentration and Diversification in India analysed the cropping 
pattern of India on a regional basis with a view to bring out the areal concentration 
and diversification of crops. He analyses the regional character of crop distribution 
and concentration with the help of following formula using the secondary sources of 
data. 
Index of concentration of crops =
Area of crop x in a 
component areal unit
Area of all crops in the
 component area unit
/
Area of crops x in
 the entire country
Area of all crops in 
the entire country
 
Index of crop diversification =
Percentage of sown area under 𝑥 crops
number of 𝑥 crops
 
6 
 
Further he argued that the indices of concentration and diversification seem to 
offer a new line of approach in understanding the complexities of crop distributions. 
Bhatia, (1967), has developed a new measurement formula to analyse the agriculture 
efficiency as the agriculture efficiency is an important tool for determining the areas 
that may be performing the rather poorly in comparison with the other areas. His 
formula was used as: 
(I)     Iya =
𝑌𝑐
𝑌𝑟
. 100 
Where, Iya is the yield index of crops a, Yc is the acre-yield of crop a, in the component 
areal unit, and Yr is the acre-yield of crop a in the entire region, 
     (II)      Ei =
𝐼𝑦𝑎 .𝐶𝑎+𝐼𝑦𝑏 .𝐶𝑏+⋯+𝐼𝑦𝑛 .𝐶𝑛
𝐶𝑎+𝐶𝑏+⋯𝐶𝑛
 
Where, Ei is the agricultural efficiency index, Iya, Iyb ,……, Iyn are the yield 
indices of various crops, and Ca, Cb,…., Cn is percentages of cropland under the 
different crops. Maan, Moore, and John, (1968), in their study titled, "Estimates of 
Potential effects of new technology on Agriculture in Punjab" have observed that 
diffusion of Green Revolution technology has increased acreage under the cultivation 
of wheat and rice, while there is decline in area under maize, cotton, pulses, grams, 
fodder, etc. Ayyar, (1969), in his study "Crop Regions of Madhya Pradesh: A Study 
in Methodology" has evolved a new technique for measuring crop diversification 
regions. He has taken all the crops which were having 1 percent or more than 1 
percent of the total cropped area. Then he divided the sum of crops by the number of 
crops which are having 1 percent or more than 1 percent of the total cropped area. His 
method is an improvement over Bhatia's and Singh's methods for measuring crop 
diversification. Frankel, (1971), observed that no state was more closely identified 
with profits of new agricultural technology than Punjab and Haryana, which is the 
effect of green revolution technology adopted by the progressive farmers. Morgan and 
Munton, (1971), have observed that socio-economic factors affect land use patterns 
considerably and it is unrealistic to regard agricultural cultivation systems as 
adaptations to different natural conditions and that cultivation system can be more 
plausibly explained as a result of differences in population density. Gill, (1976), in his 
study concluded that Punjab's cropping pattern has changed from diversified to 
specialized  with the introduction of high yielding varieties of seeds of wheat and rice. 
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Gupta and Shangari, (1980), observed that in the post green revolution period wheat 
rice crop rotation has emerged in the central parts of Punjab due to the developed 
agricultural infrastructure and the excellent work done by Punjab Agricultural 
University, Ludhiana. Pandey and Muthana, (1980), have concluded that the crux of 
development of agriculture lies in increasing the productivity of land. For raising the 
productivity of land, it is invariably suggested that irrigation should be provided to as 
much of the cultivable land as possible. Ranade, (1980), used a cropping pattern 
index to observe its variation and impact on agricultural production over time in 
India. He examined the effect of cropping pattern, fertilizer and irrigation 
simultaneously upon agricultural production during 1962-65 to 1970-73, across 
54 agro-climatic regions belonging to 14 major states in India and found a 
positive relationship between cropping pattern index and agricultural 
productivity. Mohammad, (1981), in his work entitled 'Perspectives in Agricultural 
Geography' has concluded that resources like land, climate, water, soil, etc. play 
strategic role in the determination of man's economic, social and cultural progress 
through reference to economic history. Chinnappa, (1982), in his study concluded that 
paddy cultivation dating back to the late 1960's in India is generally taken to include 
use of high yielding varieties, inputs of chemical fertilizers, improved cultural 
practices and modernisation of agricultural operations which have led to decline in the 
magnitude of crop diversification which means India's agriculture has become crop 
specialized. Walker, Singh and Jodha (1983), have found that the kind of 
diversification and its consequences and implications are strongly conditioned by 
different regional agro-climatic and soil environments. Differences in the quantity and 
quality of resource basis were largely responsible for variation in diversification. 
Gosal and Krishnan, (1984), in their study titled "Regional Disparities in Socio-
economic Development in Punjab" have observed that due to healthy mix of 
irrigation, chemical fertilizers and high yielding varieties of seeds of wheat and rice, 
the cropping pattern of Punjab has transformed from diversified to specialized. Gupta 
and Tewari, (1985), found that irrigation intensity, farm net worth, price risk, and 
farm size are strong variables affecting the level of crop diversification. Hussain, 
(1987), in his study "Consequences of Green Revolution in India" has observed that 
the state of Punjab and Haryana where green revolution has ushered, the cropping 
pattern is largely affected and as a result cropping pattern has transformed from 
diversified to specialized. Anosike, and Coughenour, (1990), carried out a study “The 
8 
 
Socio-economic Basis of Farm Enterprise Diversification Decisions”. Contrary to 
earlier studies, recent studies suggest that socio-economic and ecological factors at 
micro level, farm size is inversely related to specialization and directly related to 
diversification. They use social behavioural indicators that affect diversification and 
specialization decisions, including land tenure, off-farm work, education and 
environmental variation. The findings indicate that increased farm size and better 
farm management reduce the rate of increase in farm specialization. Guha, (1990), 
explains labour intensity in Indian Agriculture over a long period of time from 1880-
1970. He uses the farm level of data from four periods in order to study the variation 
in labour used for different crops. He analyses that the agriculturally progressive 
regions showed the decline in labour intensity in agriculture by during 1950s, contrary 
to this less progressive regions observed increase in the labour intensity. Rao, 
Hanumantha., (1991), critically analyse the changing face of employment generation 
and poverty elevation in rural India since the economic planning has started and to 
discuss the shifting trends in rural employment and poverty as well as the policy 
perspectives in the next few decades. Further, he analyses that the proportion of 
workforce engaged in agriculture has decline and a significant increase has been 
observed in the employment in informal rural sector. Sohal, (1993), in his study found 
that if India wants to feed its teeming millions, then the present state of affairs in 
respect of cropping pattern and crop combinations should go on. He has also 
suggested that both national interest and ecological obligations must work hand in 
hand in agricultural planning. Delgado, (1995), in his study tries to evaluate the 
influence of the price decline in agricultural commodities and stimulate the 
agricultural diversification for the export. Due to low price of the commodity and high 
transportation costs and non-supportive factors many consumer goods including food 
commodities are non-tradable and this is the major hurdle on the demand side. He 
suggested that a speedy supply is needed to reform the market particularly in the non-
export-producing zones, to cope with the new domestic demands created by export 
growth. Dhindsa and Sharma, (1995), have found the aggregate changes in cropping 
pattern in Punjab during 1965-66 to 1990-91 in terms of expansion and substitution 
effect. The facts were measured by total cropped area and elasticity of various crops. 
Hooda and Turan, (1995), have observed that the influence of powerful new farm 
technology in modern agriculture led to an achievement called higher crop 
productivity. Johnston, et.al., (1995), Studied that diversification always focus on the 
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economic gains as the economic development is seen as the most potent force to 
improve the social development, that is why economic benefits are well documented 
and the social one are omitted. They concluded that the diversity of crops provides the 
year round extended employment which provides higher income that can serve the 
better standard of living for their families than their seasonal counterparts. Beside the 
extended employment many more benefits can achieve e.g. increased work 
availability, increased productivity and dependability less training and personal 
satisfaction. Pingali, and Rosegrant, (1995), argue that its economic growth, 
urbanization and withdrawal of labour from agriculture leads to the commercialization 
and diversification and involves the gradual decline of integrated farming system by 
specialized enterprises for crops, livestock, poultry and agriculture products. The 
study shows that commercialization is a universal phenomena triggered by economic 
growth. However, appropriate government policies including investment in rural 
infrastructure, transportation and communication, crop improvement research, crop 
management, establishment of secure rights to land and water. Liberalization of 
capital market can alleviate many of the possible adverse transitional consequences. 
Pitipunya, (1995), tries to find out the determinants of crop diversification on Paddy 
field in Thailand. He collected the data through the field survey and used the logit 
model to analyse the factors determining the crop diversification. The model is based 
on the cumulative logistic probability function. The result shows that to promote the 
diversification the improvement in the infrastructural condition especially water 
availability, farmer‟s management including education, trading experience should be 
implemented. Quiroz, and Valdes, (1995), in their work entitled „Agricultural 
diversification and policy reform‟ try to examine the price  risk  in agriculture, 
especially in case of domestic markets facing international  price fluctuations, 
potential role of diversification, as a way of diffusing price risk and analyse the 
interaction between the process of trade and macro reform. They concluded that any 
policy reform in any sector must have the three components such as reduction in trade 
restriction, alignment to macro policies and liberalization of the market. They analyse 
that, initially it may increase the price risk especially agriculture sector but in the long 
run, it is expected that it may improve the price fluctuation. Rosegrant, Schleyer, and 
Yadav, (1995), in their paper entitled „Water Policy for Efficient Agricultural 
Diversification: Market Based approach, argue that efficient use of water can help us 
in lowering down the price risk, increasing the employment and other income 
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opportunities by crop diversification. This paper shows that there is considerable 
evidence of sufficient physical flexibility in most irrigation system to permit crop 
diversification; that water allocation and crop planting choices respond to the scarcity 
value of water; and that markets in tradable water rights can be effectively 
implemented with appropriate design of water law, institutions, and regulations. Von 
Braun, (1995), in his work discusses the poverty and available nutrition and policies 
which affect the commercialization of agriculture process. But the process of 
agriculture commercialization bypasses the poor. Most important forces which 
influence the commercialization of agriculture include the microeconomic 
development, non-distortive trade policies, and infrastructure development, as well as 
a legal and contractual environment so that they can operate efficiently. And the 
policies viz-a-viz to these forces influence the nature and speed of the 
commercialization of agriculture and in return commercialization of agriculture 
decides income and nutritional status. Johl, (1996), in his study "Dynamics of Punjab 
Agriculture" has found that the cropping pattern of Punjab is mainly dominated by 
wheat-rice crop rotation which shows crop specialization. Vyas (1996), in his study 
argued that the significant changes in cropping pattern in India could be explained 
in terms of a change in relative prices. In post mid-nineteen eighties, oilseeds in 
both Kharif and Rabi seasons as well as potato in Rabi season and Boro rice 
during summer have grown much faster at the expense of less profitable crops 
(coarse cereals) in several parts of the country. The high level of price 
responsiveness often leads to a great deal of disturbance and more, so if the 
economy is an open economy, which is more susceptible to international price 
fluctuation than that in domestic price as evidenced by some previous studies. 
Chopra, (1997), in his work analysed that if agriculture itself grows, it makes product 
contribution; if it trades with others, it makes a market contribution; and if it transfers 
resources to other sectors, these resources being productive factors, it makes a factor 
contribution. Inderjeet, (1997), in his paper 'Spatial Temporal Analysis of Ground 
Water Balance in Eastern Haryana' has concluded that in areas where the wheat-rice 
crop rotation has emerged, the water table is continuously lowering. Kumar, et.al. 
(1998), examine the sustainability of rice and wheat cropping system in India. Total 
Factor Productivity (TDP) model has been used to determine the level of 
sustainability using the primary as well as the secondary data. The study shows that 
productivity in the rice and wheat cropping system has been declining and posing a 
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critical situation for the country‟s public distribution system and food security. 
Therefore, sustainability can be achieved only through the good management of the 
existing soil and water resources. Das, (1999), analyses the socio-economic 
development in India including some major indicators of development, such as Levels 
of economic growth, Levels of health services, Degree of modernization, Status of 
women, Level of nutrition, Quality of housing, Distribution of goods and services and 
access to communication. A composite index also developed using principle 
component analysis. The study shows that the indicators which are found to be more 
important in the process of development are the basic for the people, like drinking 
water, education, food and health care facilities. Dorsey, (1999), has tried to provide 
the direct links between the scale, process, and output of agricultural production by 
examining the dynamics of intensification, crop diversification, and 
commercialization. Diversification of agriculture on small farms provides an 
opportunity to the farmers to choose particular crop or crops for the commercial 
production in order to increase the farm income. He summarised the relationship 
between the size of land holdings and income does not necessarily positive while the 
level of diversification and intensification does. Hassan and Inderjeet, (2000), have 
evaluated the relationship between canal irrigation and land degradation in Haryana. 
The study found that rapid expansion of irrigation, mainly by canals in the state has 
led to wheat and rice or wheat and cotton predominant cropping pattern which led to 
state's crop pattern from diversified to specialised. They further observed that 
extension in canal irrigation and consequently changes in cropping pattern have 
resulted in serious amount of ecological destruction through water-logging and 
accumulation of salts in the soil profile. Singh, (2000), tries to analyse the role of 
contract farming in agricultural diversification and development in terms of practice 
and implications for the producers and the local economy of Punjab. It also explores 
the nature of the contract farmers and firms, perception of the contract system and 
their effect on local economy using the primary sources of information gathered 
through the interview, of the farmers and contracting companies in three different 
crops. Analysis shows that despite facing a number of problems such as income 
stagnation, lack of diversification, ecological degradation and biasness against the 
farmers, contract farming generate higher farm income and labour employment, 
especially for women. Thus a legal protection is required to shield the farmers and 
natural resources from the ill effects of contract farming. Weir, and Knight, (2000), 
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analyse the role of education in the adoption and diffusion of agricultural innovation. 
Profit estimation technique being used to investigate the probability of having adopted 
an innovation, and find out that the educated farmers are early innovators and copied 
by less educated farmers; and educated farmers are better able to copy those who 
innovate first, enhancing diffusion of the new technology more widely within the site. 
Chen, et.al. (2001), in his pioneering work has observed that any new policy adopted 
by the government will surely affect the existing land use pattern of any area, as in the 
case of the new land policy adopted by the China “household responsibility system” 
during the 1970-80 has change the agriculture land use structure in loess Plateau. He 
analysed the changes by using the two aerial photographs of 1975-1997. Mohanty, 
(2001), tries to find out the changes in the pattern of agricultural production and 
socio-economic inequalities and impact of modernization on rural population. Satara 
district has been selected as the study area, using the primary data he find out, that the 
modernization of agriculture improve the condition of all categories of farmers, but 
prosperity being related to the ownership of resources. Large farmers emerge as a 
dominating figure on socio-economic sphere of the rural society. Rayamane, (2001), 
has highlighted the changing land use profile in Belgaum district of Karnataka. In his 
study, he has found changes in land use during 1979-80 to 1989-90, 1989-90 to 1999-
2000. He observed that in Belgaum district growing population is one of the main 
factors for changing land use pattern and is the major threat to the land. The study has 
further revealed that dynamics of land use and land cover differ in different parts of 
the area. Bhattacharya, (2002), has studied agricultural land use in Barddhaman block 
of Barddhaman district. The study reveals that development of irrigation, use of agro-
chemicals, service centers, modern technology, development of socio-economic 
conditions, etc. have enabled the farmers to achieve optimal land use and crop 
specialisation in the study area. Kumar, Sharma and Vashist (2002), examine the 
profitability, risk and diversification in mountain agriculture in the state of Himachal 
Pradesh. He uses primary as well as secondary data for the analysis. The gross margin 
(GM) of the enterprises were estimated by using the following relationship, 
GM= GR-VC 
Where, GM= gross margin, GR= gross returns, VC= variable cost, the extent 
of risk and productivity examined by coefficient of variation. The study suggest that 
the dairy and vegetables are the most appropriate choice for the farmers to increase 
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their income as the pure vegetables farming found to be more risky, therefore, it could 
be decreased, if the farmers diversify their cropping pattern. Layton, and Rislund, 
(2002), have examined the socio-economic dimensions of agricultural diversification 
in Sweden; they found that in recent decades economies of scale, rationalisation and 
specialisation have generally taken place within industry. In case of agriculture, 
similar processes have resulted in the enlargement of farms but large reductions in the 
numbers of farms and employment opportunities, thereby contributing to the 
reduction in the rural population as a whole. Diversification offers an alternative 
business strategy to specialization. This paper presents innovative on-farm 
diversification as a possible survival strategy for farmers and, based on a recent 
investigation in the county of Västerbotten in Northern Sweden, it analyses the 
motivations for diversifying agriculture together with its socio-economic 
consequences of farm households. The low level of economic returns suggests that 
other less tangible values play compensatory roles, such as quality of life and 
lifestyles. Malik, and Singh, (2002), studied the importance and necessity of crop 
diversification in agriculture based economy. They used the time series data for the 
analysis (1980-82 to 1996-97) through the Herfindal and Entropy Indices. They 
analysed that Indian agrarian structure is dominated by small and marginal farmers 
and due to this it is not possible to improve their income merely by raising the 
existing crops. They concluded that the districts in the proximity of the metropolitan 
city were more diversified. In other districts crop diversification was caused by the 
introduction of sprinkler irrigation rest of the district observed specialization due to 
lack of infrastructure. Sangwati, (2002), in his paper entitled „Diversification in 
Agriculture How to Do It, discuss the policies introduced by the government to 
diversify the Indian agriculture with a sole objective to maximization of socially 
desirable agricultural outputs on sustainable basis with high productivity. As, the 
general policy of the government for agriculture development such as supply of HYV, 
fertilizers, electricity, canal water at subsidized rate and minimum support price for 
important food grains and other crops along with procurement system for wheat and 
rice has been failed. Therefore, the acreage planning for the individual crop is widely 
used as a management tools by most of the developed countries. Barghouti, et.al. 
(2003), in their study “Poverty and agricultural diversification in developing countries 
have observed that per capita income is hypothesized to affect the diversification as 
measured with the presence of non-food crops in either way. The non-food crops 
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more significantly, fruits and vegetables are increasingly recognised as a new source 
of growth in agricultural income. On the other hand, increase in per capita income is 
the cause of shift in consumer‟s preference from staple food to the items like fruits 
and vegetables. The above changes in dietary pattern are the cause of diversification 
of production portfolio. Bhatia, and Rai, (2003-04), attempted to analyse the 
agriculture development, infrastructural facilities and socio-economic development at 
the block level in Uttar Pradesh with a intention to identify the less privileged region 
and to improve their condition. Three hundred eighty community development blocks 
coming from thirty two districts of Uttar Pradesh have been selected for the study. A 
total of twenty three developmental indicators have been analysed for the estimation 
of Socio-economic development of different blocks. They concluded that overall 
Socio-economic development is positively associated with agricultural development, 
infra-structural facilities and literacy level. Ishtiaq and Kibaemi (2003), have 
examined the land use pattern and sustainable agricultural development in Nagaland. 
They found that very recently a section of Naga tribes turned to plantation and 
horticulture resulting in diversification of agriculture, thus making it sustainable. 
Kurosoki, (2003), investigated the role of crop specialization and diversification in the 
process of agricultural diversification empirically in the west Punjab. He found that 
the cropping pattern of traditional and subsistence farming changed over the period 
with the change in crop concentration and productivity, therefore, a dynamic shift has 
been observed towards the high value-added crops. The pace of change was slower in 
the initial stage and was accelerated at a later stage due to infrastructure development. 
Singh and Kareriya, (2003), in their study "Agricultural Technology Transformation, 
Environmental Change and Rural Development in a Part of Nepal" have observed that 
rapid growth of population has brought an enormous effect in the developing 
countries as it crops up the problem of food security and unemployment, which led to 
more pressure on agricultural land which consequently lead to changes in the 
cropping pattern. Girish, (2004), has investigated the empirical relationship between 
the magnitude of diversification and socio-economic factors. He selected two 
developed and two backward blocks, through the stratified random sampling for the 
analysis. Analysis depict that crop diversification is higher under the developed 
agriculture. Regression analysis shows that both the economic factors such as farm-
size, tractor and bullock density, extent of tenancy, farm income and non-farm income 
and social factors like family size, age and education of the head of the family, 
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distance from town/metalled road are significant in crop diversification. Gupta, 
(2004), explores the origin of agriculture and domestication of plants and animal. 
Exponential increase in spatial expansion of population, technology innovation led to 
the people to establish the permanent settlement and expand urban based society. 
Furthermore domestication of plants and animals transform the early humans from 
hunting gathering to selective hunting, herding and settled agriculture. He found that 
domestication of plants and animals and the beginning of agriculture is linked to 
climate amelioration in the early Holocene. Joshi, et.al. (2004), in his paper 
“Agriculture Diversification in South Asia Patterns Determinants and Policy 
Implications” studies the agriculture diversification in South Asia and shows that 
agriculture is gradually getting diversifying in the favour of high value commodities. 
The study is based on secondary data; Simpson Index of Diversity has been used to 
assess the extent of crop diversification. The formula is used as, 
𝑆𝐼𝐷 = 1 − 𝑃2
𝑛
𝑖=1
 
Where, SID is the Simpson diversity index P is the proportionate area or value 
of ith crop in the gross cropped area of output. He found that the most important 
beneficiaries are the rain fed areas and small land holders. Rao, et.al. (2004), tries to 
analyse diversification in the context of urbanization. The major objectives are to 
analyse the spatial distribution of agricultural diversification. They examine the 
influence of urbanization and the factors influencing diversification towards HVCs. 
secondary sources of data have been used for the regression analysis and for the 
spatial analysis GIS was used. He found that group of urban district with more than 
1.5 million urban population witnesses the higher share of diversification than the 
surrounding districts and other districts. Singh, (2004), studies the state of agriculture 
in Punjab and assess the farming crisis in the agriculture that emerged after Green 
Revolution which can be observed through the farmers suicide in the Green 
Revolution belt of Punjab. He suggested that, to tackle the problems emerged after the 
Green Revolution and saturation of the other allied sectors such as the transport and 
agro-processing, the farmers should be engaged in agribusiness projects initiated by 
the MNCs. Further, he also suggested that the solution of the existing problem lies 
only in the institutional plane. Singh, and Sidhu, (2004), studies the factors of 
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declining crop diversification in Punjab, using the secondary data from 1967-68 to 
2001-2002. To assess the changes in the cropping pattern, diversification index has 
been calculated as DI= 1-H where H is Hirschman. Herfindal index measured by 
Σ  
𝑃𝑖𝑡
Σ
𝑃𝑖𝑡 2 Pit. The study reveals that agriculture in Punjab has been witnessing a 
sharp decline in diversity and simultaneously specializing in the favour of rice and 
wheat, due to availability of HYV of seeds, assured irrigation, market support etc and 
leaving behind the ecological problem and income risk. Zhang, et.al. (2004), in his 
study entitled Dynamics and Driving Factors of Agricultural Landscape in the 
Semiarid Hilly Area of the Loess Plateau, examine the natural as well as human 
induced factors that influence the land use and land cover. Although, the factors that 
influence the land use land cover is dynamic, in some region it is closely related to the 
physical attributes and in some region it is related to the socio-economic and policy 
forces and some region influenced by the both. The study analyses the human induced 
factors that brings the changes in landscape during the 1958-1999. Through field 
survey and literature review it become evident that socio-economic and policy forces 
are the main factors that causes the change. Bala, and Sharma, (2005), advocated that 
agriculture diversification is one of the important strategies to enhance the 
employment and income. The main objectives of the study are – to assess changes in 
cropping pattern over the period, and to assess the changes in income and 
employment level as a result changes in cropping pattern. Three stages Stratified 
Sampling technique has been used for the selection of sample. The study reveals that 
there are very impressive changes in the cropping pattern and cropping intensity 
during the study period. Traditional crops were replaced by the vegetables crops. The 
vegetable crops being more labour intensive generate more employment and enhance 
the income. Consequently the standard of living has been improved. De, and De, 
(2005), in their paper entitled “Economics of Crop Diversification - An Analysis of 
Land Allocation towards Different Crops”, he tries to find out the basic reasons 
behind the allocation of land toward Boro-rice, Potato and Mustard in West Bengal 
after Green Revolution. Impact of major factors like irrigation, rainfall, chemical 
fertilizer, yield and price etc. analyse through the regression method to find out the 
acreage growth of Boro-rice, potato and mustard. The study shows that irrigation and 
technology are the main factors responsible for the rapid growth of cultivation of 
Boro-rice, potato and mustard. Sharma, (2005), investigates the patterns, process and 
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the factors that facilitate agricultural development and crop diversification in 
Himachal Pradesh. Primary as well as secondary data has been used for various 
statistical analysis such as average percentage and compound growth rate/Herfindal 
Index were computed to analyse the pace and pattern of crop diversification 
respectively. Linear regression highlights the factors which triggered the process of 
diversification. The study shows that the crop diversification is more pronounced in 
the areas enjoying the favorable agro-climatic conditions, and facilitated with basic 
infrastructure. Ray, et.al. (2005), suggests crop diversification based on soil and 
weather requirements of different crops. Spatial data generated though the remote 
sensing technique, GIS has been used and a suitable zone delineated for the different 
cropping system. The study shows that there is an urgent need for diversifying 
cropping pattern in Punjab and various agro-physical parameters should be taken 
under consideration for the alternative cropping pattern. Singh, (2005), Indian 
agriculture is dominated by the small formers, particularly those under the 
commercial agriculture and facing immense problems in capital financing as well as 
incentive structure. Agriculture diversification is the only means, through which we 
can minimize the distress among the small and marginal farmers, which is manifested 
in the farmer suicides and promote agriculture towards commercialization. Lal, and 
Sharma, (2005), the present study has been undertaken to examine the dynamics and 
transformation of agriculture in Lahul and Spiti district of Himachal Pradesh which is 
the most developed tribal area. Secondary data has been used from 1983-1999. 
Herfindal Index (HI) computed to examine the extent of diversification.
 
𝐻𝐼 =  𝑃2
𝑁
𝑖=1
𝑖 
Where, N is the total No. of crops and Pi represents ith crop in total cropped 
area. Beside this the compound growth rate have been computed as CGR (%) = 
(Antilog B-1) ×100. The district exhibit higher degree of transformation as compare 
to other area of the state. Mehta, (2005), believes change in agrarian sector is natural 
and crop diversification is a part of it. He identified a strategy to cope up with food 
insecurity malnutrition, poverty and employment. The main objective is to undertake 
the quantitative analysis off the crop diversification in the country. Simpson Index of 
diversity: (1- 𝑝2𝑖 ) has been used for the analysis where, Pi is the proportionate area 
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under ith crop and the index scale ranges from 0-1. He concluded that crop 
diversification is an additional development of agriculture to enhance the income and 
other requirements. Due to increasing demands for high value commodities, creating a 
favorable atmosphere for crop diversification. Ashok, and Balasubramanian, (2006), 
study the role of infrastructure in productivity and diversification of agriculture in 
Tamil Nadu. Primary and secondary data has been used. Total factor productivity 
(TFP) Simpson index of Diversity and infrastructure were calculated for the statistical 
analysis. The study clearly shows that investment in the rural infrastructure increases 
the TFP and diversification simultaneously. Irrigation market and commercial 
vehicles have positive influence on crop diversification while the road density had 
negative influence. Birthal, et. al. (2006), studies the agricultural diversification and 
participation of smallholders. The study is based upon the secondary data. The pattern 
of diversification is examine by the share of high value crops in the gross value of 
output, the contribution of different crops is estimated as  
𝑺i =  𝑉𝑂𝑃𝑖𝑡/    
𝑇
𝑡=1
𝑇
𝑡=1
𝑉𝑂𝑃𝑖𝑡
𝑛
𝑖=1
 
Where, Si is the share of crop „i‟ 
∆ VOP is the change in the value of output of crops i (i=1 to n) from year t to t+1 (t=1 
to T). He found that congenial agro-climatic condition and rapid growth in high value 
crops will accelerate the overall growth of agriculture and benefit the poor small 
landholders. Joshi, Birthal, and Minot, (2006), examine the sources of agriculture 
income growth in crops sector in India during the period of 1980‟s and 1990‟s with 
the help of a formula developed by the Minot. The analysis discusses the crop income 
growth due to yield increase, area expansion, price increase and diversification. The 
analysis confirms that during the 1980‟s technology was the main source of crop 
income growth while during the 1990‟s price rising and diversification emerges as a 
dominant source of growth. Joshi, Joshi, and Birthal, (2006), have discussed the 
impact of vegetable production on smallholders and have identified the factors 
limiting its expansion using the household level data collected through the primary 
survey in 2002-03. The study clearly reveals that vegetable production is more 
profitable and requires more labour, therefore it suite the small farmers. They 
concluded that vegetable production is pro-poor and offers immense opportunities for 
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the smallholders. However, prevailing constraints such as lack of assured markets, 
good quality seeds and lack of appropriate infrastructure since the vegetables are 
perishable in nature. They suggested that development of institutions that strengthen 
farm- firm linkages such as contract farming is one such arrangement that helps 
smallholders to overcome the constraints. Rao, Birthl, and Joshi, (2006), empirically 
observed the role of urbanization and infrastructure in the diversification of 
agriculture, using the secondary data for statistical analysis. Tabit model was used to 
test the role of urbanization and infrastructure, which have a significantly positive 
influence on high value agriculture. The analysis shows the regional variation in high 
value commodities across the country, which needs the planning and private sector 
investment. Saito, et.al. (2006), analyse the cropping intensity and rainfall effects on 
upland rice yield under the slash and burn system. They point out that rapid 
population growth and government policies to protect the forest from being burn and 
reducing area under the Jhoom cultivation are the main cause to increase in the 
cropping intensity. Furthermore, they analysed that rainfall and cropping intensity 
significantly affect the upland rice productivity. He identified that rice yield were 
closely associated with the rainfall but the increased in cropping intensity decreases 
the rice yield because high yield is associated with the long fallow. He also indicated 
that high cropping intensity reduced the soil Nitrogen, Phosphorus availability.  
Therefore, improved crop and resource management technologies are necessary for 
sustainable production. Singh, Kumar, and Singh, (2006), have analysed the pattern of 
agriculture diversification and determinants in India. They use the Simpson index to 
assess the level of diversification. They also pointed out that agriculture 
diversification is influenced by a number of infrastructural and technological factors. 
Coefficient analysis has indicated that the presence of electricity and road density are 
negatively associated with the diversification. However, Indian agriculture not only 
diversifying in the favour of high value commodities but witnesses the improvements 
in the share of total income from agriculture. Ali, (2007), has studied the role of 
livestock sector in poverty alleviation in India, as it contributes the 5.6 percent of the 
total GDP of the country and 25 percent of the agriculture sector as a whole. He 
argued that this sector emerges as an engine agricultural growth and has significant 
positive impact on generation of employment, income enhancement, environmental 
conservation and rural poverty alleviation. For the smallholders the role of livestock 
sector proves to be a panacea. Though the employment in the livestock sector has 
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decreased but the role of women has increased. Ali, (2007), examine the condition of 
agricultural growth for 20 years in Bangladesh and tries to analyse the temporal 
changes in 18 selected indicators of rural systems in Bangladesh during the period 
1975–2000, and to explore the impact of demographic, market forces, environmental, 
institutional and technological factors inducing such changes. Overall analysis shows 
that the cropping intensity and land productivity has increased over the time in 
response to the population growth and market forces. However, intensification is 
checked by some environmental and social constraints. Joshi et.al, (2007), have also 
analysed that urbanization is the most important factor behind the growth of high 
value crop. Hazell, and Wood, (2008), have reviewed a number of the key issues and 
drivers of significance to agriculture globally. He categorised the forces of change in 
agriculture into three levels; global scale drivers, country scale drivers and local scale 
drivers. However, while some drivers may be common, it is unlikely that appropriate 
responses to change either positive or negative impacts will likewise be similar. 
Munir, and Rukhsana., (2008), in his study examine the relationship between food 
grains availability and agricultural developments. Food grain is analysed through the 
food grain availability per head per day, calories available per head per day and 
livestock availability per 1000 population. Agriculture development has been 
analysed through changes in land use, net sown area, irrigated area, fertilizer 
consumption and cropping intensity. They found that there is no district of high food 
grain availability and high agricultural development. Pal, (2008), analyse the spatio-
temporal changes of crop diversification and their usefulness for policy makers. He 
found that emphasis on monoculture affect the crop diversification. Furthermore, he 
suggested that extension of irrigation facilities, high use of fertilizers could accelerate 
the rate of diversification in the region. Qadir, et.al, (2008), suggested that burgeoning 
population need to produce more food and effective utilization of salt affected land. 
Productivity enhancement through crop management can reduce the risk end change 
the ecological burden into economic gain. They concluded that the selection of 
species would upon the salt tolerance level and market value of produce, are likely to 
be the key role to the future agricultural and economic growth in the region, where 
salt affected soil exists. Rahman, Siddiqui, and Ansari, (2008), examine the district 
wise diffusion of irrigation in upper Ganga Yamuna Doab and its impact on the 
adoption of innovation in five districts of the region. Second degree Logistic curve 
and Z- score has been applied on the primary as well as secondary data. They found 
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that there is overall increase in the gross irrigated area in the study region. Rawal, 
Swaminathan, and Dhar, (2008), have deciphered the issue of diversification of 
income with respect to three villages in Andhra Pradesh. They have selected the 
villages from the different agro-ecological background. They found that main source 
of income in two villages are crop and animal husbandry and shows the low State 
Domestic Product but in the third village the situation is somewhat better than the 
two, which shows the greater diversification in income generation, because of the 
good connectivity to the market. Ray, (2008), attempts to assess the impact of 
institutional credit on the cropping pattern and growth in West Bengal. The study is 
based on the secondary sources of data. The impact of institutional credit on the 
cropping pattern during the reform period is calculated for all India and West Bengal 
using the following equation, NFA= C+ aX + bD + u (where, NFA is % of area under 
non-food grain to gross cropped area as an index of cropping pattern, X is cooperative 
credit, D is dummy variable, representing presence/absence of commercial credit). He 
analysed that nationalization of banks made positive and significant impact on India 
but positive and insignificant on West Bengal. He also found that bank credit has 
significant impact on cropping pattern. Sharma, (2008), discusses India‟s main 
economic activity for the rural population and the crisis which are emerged and the 
role of corporate-led contract farming in addressing these crises in three district of 
Punjab using two-stage Heckman model to explain the factors which determines the 
participation of farmers in contract farming, and their effect on the farm income. He 
also indicates that contract farming has a positive impact on crop productivity and 
farm income. Social and economic factors that influenced participation of farmers in 
contract farming were education, age, farm size, access to institutional credit, source 
of off-farm income and membership to an organization. Factors related to the 
likelihood of participation in contract farming slightly differed from the factors 
affecting farm income. Siddiqui, Nooruzzaman and Rahman., (2008), in their study 
try to study the diffusion of innovation and its impact on socio-economic 
transformation in Aligarh. The study is based on the secondary data obtained from the 
District Statistical Office and block headquarters. Composite index and correlation 
coefficient has been used for the analysis. They concluded that the relationship 
between the diffusion of agricultural innovation and socio-economic development is 
highly positive and significant. Singh, (2008), has attempted to assess the 
compositional changes of livestock population with ecological point of view. He uses 
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the both primary and secondary sources of data. He found that despite the weather 
vagaries buffalo population has increased by 5 percent while the other animal 
population shows the decline trend. He also found that the indigenous breeds are well 
adjusted to the local climate and can be a good source of regional development. Dev, 
(2009), pointed out that there are a number of lacunas in the Indian agriculture such 
as; investment, research and extension, market, diversification, institutions and 
education/skills deficit for the revival of Indian agriculture. He argued that policy 
challenges depend on the political will at both the centre as well as the state level. 
There a need to public investment in infrastructure, land and water management 
including the rainwater conservation and watershed development, research and 
extension , price stabilization, etc. for the sustainable development. Ghosh, (2009), 
tries to analyse the factors that affect the farmers‟ decision to cultivate the high-value 
crops in Burdwan district of West Bengal. He also hypothesized that irrigation 
intensity, institutional credit, government support, extension services and market has a 
significant impact on the level of crop diversification and productivity. The study is 
based on primary data collected by a field survey for the year 2005-06.Logit model 
was used to examine the farmers‟ decision to diversify the cropping pattern. He 
concluded that larger is the size of farms the greater is the possibility of crop 
diversification; contrary to this dominance of small and marginal farmers are 
constraints for crop diversification. Goswami, and Chatterjee, (2009), examine the 
role of infrastructure and technology (fertilizers, HYV, electricity and road) on 
agricultural productivity. Composite Infrastructure Index has been calculated. The 
analysis shows the trend of sharp fluctuation. The impact of composite infrastructure 
index, fertilizer and HYVs on agricultural productivity has been found positive and 
significant. Analysis of the impact of individual infrastructural indicators has revealed 
that the electrified villages along with fertilizer and HYVs have positive and 
significant impact, while rural roads have insignificant impacts. Jha, Amarnath, and 
Biswajit, (2009), has studied about the factors which are responsible for the 
agricultural diversification at the different level i.e., country (India), state (Haryana) 
and district (Kurukshetra). He uses two methods for the measurement of agricultural 
diversification. Firstly, Simpson Index and secondly the concentration of non-food 
crops and the measurement regressed on several independent factors like income, size 
of landholding, land quality, irrigation, credit, road density, urbanization and market. 
They found that irrigation has negative impact, whereas, road density, urbanization 
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encourages the commercialization, which ultimately specialized under certain crops. 
They also found that crop diversification increases the risk, whereas livestock 
diversification reduces the risk in farm income. Kankure, et.al. (2009), has tried to 
analyse the cropping intensity in Latur District during the year 1983-84 to 1987-88 
and 1998-99 to 2002-03 both primary as well as the secondary data has been used to 
calculate the cropping intensity using the following method.  
Cropping intensity =
𝑁𝐽
𝑁𝑂
× 100 
Where, NJ= Total cropped area and NO= Net sown area. They suggested that 
productivity is the measure of the lad use efficiency and cropping intensity. To 
improve the productivity of the crops, inputs like irrigation, fertilizers, pesticides and 
high yielding varieties of seeds has to improve. They concluded that soil, nature of 
rainfall, size of land holdings are the deciding factors of cropping intensity. Landy, 
(2009), analysed that consumption pattern of food is getting change with the 
increasing income, the individual first consume more of cereals and later when the 
development reaches a point allowing the population to shift from cheap calories to 
more expensive one. But in India the second stage starts before completing the first 
one. Nepal, and Thapa, (2009), in his work he explores the determinants and 
significance of agricultural commercialization and mechanization in the hinterland of 
a city in Nepal for rural development. The study is based on the primary data which is 
collected through the interview and questionnaire. Regression analysis out lined the 
four variables which determined the agricultural diversification and mechanization in 
the Morang district such as amount of inorganic fertilizer, area under tractor 
ploughing, size of land holdings and area under pump set irrigation. Agriculture 
commercialization is a steady process. Based on the findings, the study revealed that 
the major portion of land is used for the cereals production so that a complete shift to 
commercial agriculture is not possible because it expose the farmers to financial loss 
and food shortage. Ogunlela, and Mukhtar, (2009), discuss the gender issues and 
women participation in agriculture and rural development in Nigeria. Ironically the 
Nigerian agriculture is subsistence in nature and in the hand of those farmers whose 
average landholdings is about 1.0-3.0 hectares.  However, the participation of women 
in agriculture is about 60-80 percent of the total labour force but their contribution in 
agriculture and rural development is hardly noticed. Furthermore, they have minimal 
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part in decision making process. Gender inequality is therefore dominant in the sector 
and this constitutes a bottleneck to development. Prahadeeswaran, Ramasamy, and 
Selvaraj, (2009), examine the pattern of crop diversification at district level in Tamil 
Nadu from 1970-2005 with the help of secondary sources of data for the 40 crops. 
They use the Herfindal Index (HI) to assess the level of diversification and Modified 
Entropy Index (MEI) to rank the district based on the degree of diversification of 
crops and the changes occur in ranking in the district over the year are calculated by 
Kendall‟s coefficient of concordance. They analyse that diversification level varies 
with district; highly diversified district during 1970‟s kept the same pattern during the 
2005. Some districts which were diversified during the 1970 are entered in to the 
specialized district by 2005 mostly by the specialization of tea. Rahman, (2009), 
examined the merit of crop diversification as a strategy for agricultural growth in 
Bangladesh. Specifically, he studied the existence of economies of diversification, 
scale economies and diversification efficiencies at the farm level using a stochastic 
input-distance function approach. The results reveal strong evidence of diversification 
economies amongst most crop enterprises except the combination of modern rice and 
modern wheat enterprises. He highlighted that efficiency gains made from 
diversification and the key policy implication is that crop diversification should be a 
desired strategy for agricultural growth in Bangladesh. He suggested that 
development of the rural infrastructure is also essential as this will not only improve 
technical efficiency but may also synergistically promote crop diversification by 
opening up opportunities for technology diffusion, marketing, storage and resource 
supplies. Vyalij, (2009), highlighted the importance of the crop combination region as 
they are the good basis for the delineation of the agricultural region. Physical as well 
as the socio-economic factors determines the shape of the area and extent of the crops. 
Weaver‟s technique has been applied to delineate the crop ranking and crop 
combination region. He concluded that irrigation facilities have lesser impact on 
farmer‟s choice than the crop price in the market and their demand. Suryawanshi, and 
Dagu, (2010), in their paper entitled “A Spatiotemporal Analysis of Crop 
Diversification in Nashik District of Maharashtra” tries to explain the spatio-temporal 
analysis of crop diversification in Nashik district of Maharashtra from 1970-71 to 
2004-05. The objectives of the study is to investigating the degree of crop 
diversification and variation therein, competition among the different crops and the 
factors responsible for crop diversification. They used secondary data. Crop 
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diversification index method was used to identify the behaviour of crops over a time 
and space. They analysed that the crop diversification is not uniform in the study area 
and high level crop diversification is found in Dindori and Kalwan Tehsil due to 
favourable physical conditions and good infrastructure and horticulture crops 
increased due to increasing demand from cities like Nashik and Mumbai. Hansson, 
Ferguson, and Olofsson, (2010), in their pioneering work address the farm business 
development in Sweden, during 2000-2007, with respect to their specialization and 
diversification in single farm enterprises, diversified agricultural production and 
diversification with new income generation venture. Regression analysis has been 
used to assess the impact of farm characteristics on the specialization and 
diversification. They analysed that the farm diversification is increasing and they also 
pointed out that the degree of specialization and diversification are influenced by firm 
characteristics, business structure, financial and demographic condition. Lahu, and 
Dhanji, (2010), have outlined the crop concentration in Sindhudurg district using the 
Bhatia‟s method of index of crop concentration. The indices of crop concentration 
area calculated for two periods i.e. 1981-86 and 1996-2001. The result shows that the 
spatial variations in the degree of crop concentration are the result of physiography, 
climate, hydrology, socio-economic and technology. Mandal, (2010), explain the 
influence of flood on the choice of cropping pattern in Assam. However, a set 
combination of crops may be instrumental in minimizing the losses caused by flood. 
The correlation coefficient between Herfindal Index (HI) and measures of flood 
change i.e. average and Standard Deviation of change from flood were found that 
higher the flood risk more is seasonal diversification of paddy. He finds that to avoid 
crop losses farmers have adopted a risk-averse strategy which caused a decline in the 
average production of annual Kharif food grains and increase in the production of 
Rabi food grains and vegetables. Narmatha, Manivannan, Uma, and Pandiyan, (2010), 
clearly stated that the major problems faced by the livestock and poultry enterprise are 
marketing, economic, technological, psychological and social problems. Further they 
also suggest that awareness programme also be initiated to solve the problems. 
Punithavathi, and Baskaran, (2010), have investigated the cropping pattern, 
concentration and efficiency in Papanasam Taluk, Thanjavur District, Tamil Nadu. 
Generally these are controlled by the physical, socio-economic and technological 
factors. They have taken only five crops out of the twenty crops grown in the region 
for analysis. Simple percentage obtained by dividing total area under different crops. 
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They found that Paddy is the dominant crop 82.2 percent with sugarcane 6.5 percent, 
oilseeds 4.5 percent, pulses 4.1 percent and cotton 1.9 percent of the total cropped 
area in the taluk. Sahoo, Dash, and Natrajan, (2010), this paper primarily investigated 
the role of infrastructure in the growth of economy in china. They concluded that 
infrastructure played more important role in the growth of economy than the labour 
force, public and private investments, in China. Acharya, et.al. (2011), they have 
discussed the nature and extent of crop diversification, factors affecting crop 
diversification and impact of crop diversification on agricultural production in 
Karnataka. The nature and extent of crop diversification has been analysed by 
Composite Entropy Index and multiple linear regression analysis (CEI) using the 
secondary data for a period of 26 years from 1982-83 to 2007-08. They analysed that 
crop diversification influence the production. The study also suggested that the basic 
infrastructure facilities like sustained supply of irrigation water, markets, fertilizer 
availability, proper roads and transportation is paramount significant for fostering the 
process of agricultural development and crop diversification, as most of these 
parameters are found to influence the nature and extent of crop diversification. 
Abdulquadri, and Mohammed, (2011), attempt to analyse the role of cooperatives in 
mechanization of agriculture in Nigeria. They also critically examined the relevance 
and contribution of agricultural mechanization to the development of the agricultural 
sector. They concluded that in the age of trade liberalization and globalization the 
cooperative approach is one of the best means to cope up with vicious circle of 
poverty. They also suggested that there is a vital need to strengthen the cooperative 
system to improve the agriculture efficiency. Mesfin, Fufa, and Haji, (2011), made an 
attempt to examine the pattern, trend and determinants of crop diversification in 
Ethiopia based on the primary survey. He suggested that the crop diversification is 
one of the most important strategies to mitigate the risk of draught, pests and diseases, 
soil fertility decline and input prices variations. Descriptive statistics and Tobit 
regression has been used to analyse the covariates of crop diversification and its 
intensity. He concluded that access to market information, irrigation intensity, 
machinery ownership livestock size and extension contact, number of farm plot and 
location of the farms are the important factors which influence the crop 
diversification. Monga, and Manocha, (2011), have studies the role of beekeeping in 
diversification of agriculture, which can be an important activity to generate the 
employment and provide the nutritional and medicinal food to the people. The study 
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is carried out in Panchkula district of Haryana, thirty beekeepers from each group 
those who are still engaged in and those who are left the occupation are taken into 
consideration. They found that, respondent who are young, educated and well 
informed continued with the profession. And the major constraints faced by the 
beekeepers are honeybee pest‟s diseases, shortage of forage, credit, lack of institution, 
cooperatives and skilled man power. Rede, (2012), tried to delineate the crop 
combination regions for the Jalna district of Maharashtra for the year 1993-94 to 
2007-2008. Considering the crop combination region as a good basis for the 
agricultural regionalization, Weaver‟s technique of crop combination has been applied 
to delineate the combination region.  
Standard Deviation (σ) = 
  𝒅𝟐
𝒏
 
Where, d= is the sum of the square of individual deviations, n= numbers of 
crops in a given combination. Kalaiselvi, (2012), has attempted to examine the crop 
diversification in relation with the size of landholdings in Indian perspective. He 
found that crop diversification after the Green Revolution during the sixties was the 
mainly economic driven. This change was in response to the irrigation expansion, 
infrastructure development, rural markets, development and spread of short duration 
and drought resistant crop technologies. He concluded that there a number of 
typology of the diversification within the states. Some states are highly diversified 
while the some of the states are less diversified. Pal, and Kar, (2012), tried to analyse 
the different measures of crop diversification for uniform set of data for Malda 
district. At the same time they also focus on the status and changing pattern of crop 
diversification in different blocks of Malda district. They found that Herfindal Index 
(HI) and Simpson index are widely used measures of crop diversification. They 
concluded that the district level diversification is far ahead as compare to the state 
level and block level. Punithavathi, Tamilenthi, and Baskaran, (2012), present an 
overview of crop concentration and change in the cropping pattern. They used G.I.S. 
and secondary source of data for ten years. The crop wise changes are identified that 
the paddy crop is decreased in cultivation and production. Rahman, and Halcyan, 
(2012), explain that poultry farming at household level can create a great opportunity 
for the rural masses in income generation resulting in better socio-economic 
development. Ramasundaram, et.al. (2012), analyse the crop combination region in 
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Tamil Nadu with the help of Weaver‟s (1954) crop combination analysis and 
Rafiullah‟s (1956) maximum deviation method were applied and crop combination 
region brought out through using MapInfo, GIS software modules. The analysis 
shows that except the central and eastern part of Tamil Nadu, there is no 
diversification of cropping pattern in most of the district. Paddy and Pulses constitute 
two crop regions. Sati, (2012), has pointed out that the diversification of agriculture is 
the outcome of the natural demands as initially the farmers were cultivating their land 
for the subsistence of their livelihood but as the population increases and per capita 
land decreases the diversification of agriculture began. He also asserted that farmer‟s 
decisions are influence by environmental, socioeconomic, and cultural factors as well 
as political climate. He uses the secondary sources of data to calculate the crop 
diversification index (CDI). Diversity in crops varies spatially - horizontal and 
vertical and temporally-rabi and kharif seasons. The highlands characterize high agro-
biodiversity in comparison to the mid-slopes and the valley regions. Bowman, and 
Zilberman, (2013), studied the economic factors that affect the diversified farming 
system and provide the economic perspective on the factors which makes diversified 
farming system economically attractive to farmers. They suggested that, in order to 
diversify farming system (DFS) thrive; a number of structural changes are needed in 
the farming system. These factors include: 1) public and private investment in the 
development of low-cost, practical technologies that reduce the costs of production in 
DFS, 2) support and coordination of evolving markets for ecosystem services and 
products from DFS and 3) the elimination of subsidies and crop insurance programs 
that perpetuate the unsustainable production of staple crops. Chakraborty, (2013), has 
studied the impact of irrigation on crop diversification in Murshidabad district. He 
uses Jasbir Singh‟s (1976) method to calculate the extent of crop diversification and 
Ram‟s technique (1979) to quantify the irrigation intensity. He concluded that 
increase in the irrigation intensity has the positive relation with the crop 
diversification. Kumar (2014), explains the pattern of agriculture diversification in 
India. He observes that the agriculture production is shifting from the traditional 
subsistence agriculture to high value products. He concluded that the major force 
behind the shift in production is the change in consumption pattern. He suggested that 
there is a need of integration of production with market to boost the agriculture 
diversification. 
29 
 
Objectives 
Through analysing the under mentioned objectives, we can ascend to our prime 
goal i.e., assessment of the impact of diversification of agriculture on the socio-
economic development of the people in Aligarh District. 
1. To evaluate and assess the physico-cultural and socio-economic determinants 
for the diversification of agriculture. 
2. To examine the cropping pattern and regionalization of agriculture. 
3. To examine the determinants of adoption of innovations for diversification of 
agriculture. 
4. To assess the infrastructural facilities and its impact on agriculture 
diversification. 
5. To assess the regional variations in the level of socio-economic development 
and 
6. To evaluate the impact of diversified and non diversified farm of agriculture 
on socio-economic development 
Hypotheses: 
1. The agricultural sector is gradually diversifying towards the high value added 
agricultural products. 
2. Adoptions of agricultural innovations for diversification of agriculture are 
positively correlated with big size of land holdings, exposure to mass media 
and socio-economic status etc. 
3.  Higher the infrastructural facilities higher would be the agriculture 
diversification 
4. Higher level of agriculture diversification leads to higher socio-economic 
development. 
Data base 
The present study is based on primary as well as secondary sources of data. 
Primary data is collected through well designed schedule at household level 
(Appendix 1), while the secondary sources of data is collected from various 
government agencies such as Census of India, New Delhi, District Statistical Bulletin 
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(Sankyikiya Patrika) of Aligarh district and Published and unpublished data from 
various government and non-government agencies and libraries. 
Sampling procedure 
Keeping in view all the limitations, purposive random sampling technique has 
been adopted and data is collected from the 12 blocks of the region. From each block 
of the district two villages has been selected considering the distance from the market 
and road accessibility, (one is near and other is away from the market) for the 
analysis, Moreover the total number of 24 villages was taken for the analysis 
comprising of 11000 households and 66544 population. Only six percent households 
i.e. (660 household) of the selected villages for the analysis are taken into 
consideration, the framers who are the functional head of the family and are 
instrumental in decision making in agricultural matter are interviewed. For the micro 
level analysis regarding the level of diversification and its impact on socio-economic 
development only 6 villages (Adampur, Pratappur, Raipur Khas, Dokauli, 
Barothchajmal and Narauli) has been selected considering all the cultivators Figure 1. 
Figure: 1 
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Methodology 
The methodology of the present study is in consonance with the proposed 
objectives. Block is taken as unit of study. It is based on both primary and 
secondary source of data. Three time periods of 2000-01, 2005-2006 and 2011-12 
are taken for analysing the spatio-temporal patterns for agriculture diversification 
in the study regions. The methodological principal adopted for the analysis is 
based on qualitative and quantitative techniques. 
Maximum positive deviation method has been used to delineate the crop 
combination region developed by Professor S.M. Rafiullah (1965), in his paper 
entitled “A New Approach to Functional Classification of Towns” by applying 
some changes in statistical procedure with altogether different format. Thus the 
formula may be written algebraically as follows: 
𝒅 =  
 𝑫𝟐𝒑 − 𝑫𝟐𝒏
𝑵𝟐
 
Where, 
d = is the deviation between actual crop percentage and the appropriate crop 
percentage in theoretical distribution. 
Dp = positive differences and 
Dn = Negative differences from the medial value of the theoretical curve,  
N= Number of cops in combination.  
Since it is the relative rank of the value of deviation which is needed the root sign 
may be ignored and the formula may be used in the following format: 
𝐝 =
 𝑫𝟐𝐩 −  𝑫𝟐𝐧
𝑵𝟐
 
Maximum value of deviation has been taken as the value of crop combination 
for the region. The medial value of the theoretical curve for the measurement of 
combination was applied as follows: 
    Monoculture  = 50 percent 
2- Crop combination   = 25 percent 
3- Crop combination   = 16.7 percent 
32 
 
 To analyse the crop ranking for the twenty crops total cropped area were 
used to identify the crop ranking on the basis of their dominance. Later on the 
areas of crops have been converted into percentage (net sown area) which is used 
for ranking of crops to identify the relative strength of individual crop. 
 The Simpson index of diversity has been used to delineate the crop 
diversification region; the index provides a clear dispersion of commodities in a 
geographical region. The index ranges between 0 and 1, if there exist complete 
specialization, the index moves toward 0, and in case of complete diversification 
the index value moves towards 1 Joshi, (2004).  The formula may be used as 
follows: 
SID = 1 − P2
n
i=1
 
Where, SID is the Simpson index of Diversity, 
P is the proportionate area (or value) of ith crop/livestock/fishery activity in the 
gross cropped area (or total value) of output. 
To measure the association between infrastructural facilities and agriculture 
diversification the Karl Pearson‟s Coefficient (r) of Correlation is used. The 
coefficient correlation is calculated with the following formula: 
𝑟 =
 𝑋𝑌 − ( 𝑋). ( 𝑌)/𝑁
   𝑋2 − ( 𝑋)
2
/𝑁   𝑌2 − ( 𝑌)
2
/𝑁 
 
Where, 
r = Coefficient of Correlation 
X, Y = the two given Variables 
N = Number of Observations 
To find out the regional variations in the level of socio-economic 
development, in the study area, the raw data for each variable has been computed into 
standard score with the help of Z-score.It is generally known as Z value or Z-score. 
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The score quantify the departure of individual observations, expressed in a 
comparable form. This means it becomes a linear transformation of the original data 
(Smith, 1973). It may be expressed as: 
i
iij
ij
XX
Z


  
Where, Z ij indicates Standardized value of the variable i in block j; 
 X ij for Actual value of variable i in block j; 
Xi   for Mean value of variable i in all blocks; 
and σi   for Standard deviation of variable i in all blocks. 
In the second step, the Z-scores of all variables have been added block wise 
and the average have been taken out for these variables which may be called as 
composite score (SC) for each block and may be algebraically expressed as: 
N
Z
CS
ij
  
Where, CS is composite score,  
N refers to the number of variables;  
∑Zij indicates z-scores of all variables i in block j. 
 In order to work out the cropping intensity following method has been 
developed by the Department of agriculture, Govt. of India:  
Cropping Intensity =
𝑇.𝐶.𝐴.
𝑁.𝐶.𝐴.
× 100 
 Here, T.C.A. stands for Total Cropped Area (Net Cropped area + 
Double/Multiple Cropped Area); and N.C.A. for Net Cropped Area (Total Cropped 
Area – Double/Multiple Cropped Area). 
Census enumeration of humans or livestock at any time is not possible so it 
can be achieved through the statistical projection. Generally the projection are based 
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on the assumption the growth of population is constant during the period Khan, N., 
(1998). The Formula may be used as follows: 
PP = P1 + 
𝑛
𝑁
(P2 – P1) 
PP= Projected Population 
P1= Population of the previous census 
P2= Population of succeeding census 
N= is the number of years between the censuses 
n= number of years between the previous census and the year for which population 
would be projected. 
 ArcGIS 10, ArcView 3.2 and Quantum GIS 2.10.1 used for cartography 
and analysis; tables, bar diagrams, pie diagrams, and graph have been used for 
visual depiction of data and results. 
Organization of the work 
In view of the problems, objectives and methodological principles the present 
study has been organized into seven chapters excluding introduction and conclusion 
and suggestion. Introductory part, deals with statement of the problem, objectives and 
hypotheses, data base and methodological principles and work review done so far in 
India and abroad. 
CHAPTER-I: deals with the concept, meaning, definition and determinants of 
agriculture diversification. It also describes the concept of socio economic 
development. 
CHAPTER-II: deals with general profile of the study area and gives a detailed 
description of physical, cultural and socio-economic environment of the study 
area which directly or indirectly affects the diversification of agriculture in the 
study area. 
CHAPTER-III: analyse the spatial distribution infrastructural facilities at block level 
which include size of land holdings, electricity, sources of irrigation, 
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agricultural implements, road density, agriculture cooperative society, 
banking facilities, veterinary services, seed sale centre, fertilizer sale centre, 
cold storage, transportation, communication and markets. Further it includes 
the analysis regarding the impact of infrastructural facilities on agriculture 
diversification using Karl Pearson‟s coefficient of correlation technique and its 
significance has been tested with student “t” test. 
CHAPTER-IV: analysis the spatio-temporal change in cropping pattern, crop 
combination, ranking of crops and crop diversification. The chapter also deals 
with the status, growth and diversification of livestock. Livestock area index 
has been computed to find out the livestock concentration per hectare in the 
study area. It also examine the production and growth of fisheries in spatio-
temporal manner. 
CHAPTER-V: deals with the analysis of spatial variation in the level of socio-
economic development at block level. Six indicators of socio-economic 
development such as education, health, transportation and Communication, 
electricity, drinking water, finance, veterinary services and agriculture have 
been analysed individually. Finally, a composite score of all the variables has 
been computed to find out the level of socio-economic development at block 
level. 
CHAPTER-VI: explains the determinants of adoption of innovations for 
diversification of agriculture pertaining to institutional, technological and 
socio-economic determinants such as size of landholdings, tenurial status, 
irrigation, electricity, banks, cooperative society, transportation, education, 
income, social status, credit and mass media exposure. Scoring scheme has 
been applied and average adoption score has been worked out to examine the 
rate of adoptions of innovation. Further it also examines the impact of 
adoption of agricultural innovations on income, education, housing, durable 
assets, food consumption, employment generation and self sufficiency in 
terms of food, fodder and fuel in 24 selected villages on purposive random 
basis.  
 CHAPTER-VII: deals with micro level study of the diversified and non-diversified 
farms of six sampled villages and their impact on socio-economic 
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development. All the cultivators have been surveyed and categorised into 
diversified and non-diversified farmers on the basis of their farming systems. 
Further the impact assessment of diversified farms have been analysed on 
socio-economic development. Besides, constraints faced by the farmers 
regarding the diversification of agriculture toward more remunerative crops 
have also been examined. 
Finally summary of the findings of the entire research work followed by suitable 
suggestions and recommendations have been proposed for sustainable 
development. 
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1.1 Concept of Agriculture Diversification 
The concept of diversification conveys different meaning to different people at 
different levels. For example, with respect to the national economy, it generally 
conveys a movement of resources, especially labour, usually out of agriculture to 
industry and services, a sort of structural transformation in agriculture practices such 
as in cropping pattern, livestock rearing or in agricultural enterprises. The higher the 
competition among the farm activities the higher would be the magnitude of 
diversification and lesser competition leads towards specialization (Singh, 2006). 
Within the agriculture sector, diversification is a shift from the traditional cropping 
pattern of less remunerative crops to high value added diversified agriculture. In other 
words diversification involves the changes in the production portfolio from the low-
value to high value commodities like vegetables, milk, meat, eggs and fish based on 
the market demand that creates the new horizon for the rural income source (IFPRI, 
2007). From a narrow point of view, agricultural diversification implies increasing the 
variety of agricultural commodities produced at the farm level (Hayami, 1991). But a 
broader view suggests that agricultural diversification is a process of a gradual 
movement out of subsistence food crops (particularly staple foods) toward diversified 
market-oriented crops that have a larger potential for returns to land. At the 
conceptual plane diversification of agriculture could be classified into the following 
three categories: (1) Shift of resources from farm to non-farm activities; (2) Shift of 
resources within agriculture from less profitable crop or enterprise to more profitable 
crop or enterprise; (3) Use of resources in diverse but complimentary activities (Vyas 
1996, Delgado 1999). 
The process of agriculture diversification is triggered by the availability of 
improved rural infrastructure, rapid technological advancements in agricultural 
production, and changing food demand patterns. Hence, this process of diversification 
towards high-value crops is likely to accelerate agricultural growth and usher in a new 
era of rural entrepreneurship and generate employment opportunities. There appears 
immense scope for diversification of agriculture towards high-value commodities in 
India (Lone, 2013). Diversification of agriculture being a strategy would open up 
opportunities, to a large extent, for value addition in agriculture and will also lead to 
better crop planning and improve the earning opportunities in the farm community. 
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From this discussion it is clear that diversification means not only to produce more 
than one crop, but to involve the entire rural economy and broadening the income 
sources. The process involves not only the crops but also new marketing and agro 
food based industrial activities (Goletti, 1999). Agro-climatic conditions, resource 
endowments and infrastructural facilities at the regional level within a country may 
affect the level of diversification (Rao, 2004).  
Crop diversification takes into account the economic returns from different 
value-added crops. It also implies the effective use of environmental as well as human 
resources to grow a mix of crops with complementary marketing opportunities, and it 
entails shifting of resources from low value crops to high value crops. Due to 
globalization, crop diversification in agriculture is also a means to increase the total 
crop productivity in terms of quality, monetary and quantity value under specific, 
diverse agro-climatic situations all over the world. (Satyasai and Viswanathan, 1997, 
Thakur, 2010). Many economists advocate crop diversification as a tool of risk 
management. It is a strategy that involves doing more than one activity at any given 
time. It involves in mitigating price risks and production risks of falling output 
(Chaplin, 2000). 
The process of diversification can be classified into horizontal and vertical 
diversification. Horizontal diversification is one of the most common phenomena in 
India. Through this approach the diversification takes place by adding more crops in 
the existing cropping system as a way to improve the overall productivity of a farm or 
region‟s farming economy, or a shift from subsistence farming to high value crops, 
whereas Vertical diversification stands for the addition of value in the existing 
cropping system through processing, packaging and branding or other efforts to 
enhance the product value (Jana, 2006 and Singh, Boukerrou and Miller, 2009). 
In the Indian context, crop diversification has many prospects that may prove 
to be of paramount importance in meeting the challenges arising on account of post 
green revolution scenario. In view of shrinkage of agricultural land and operational 
holdings due to expansion of urbanization, change in food habit of people, 
geometrical population growth rate, farmers do not have any other option except to 
diversify the agriculture system. 
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1.2 Stages of Agriculture Diversification 
As quoted by (Chaplin, 2000) the process of diversification of agriculture may pass 
through four stages. 
1. At the first stage the cropping system shifts from monoculture to multiple 
cropping. This phenomenon generally occurs in the developing countries and 
most of the third world countries are under this category. 
2. At the second stage the farmers start more than one enterprise. For example 
crops and animal husbandry, beside the number of crops in a year is more than 
one. 
3. Thirdly, initiation of mixed farming. 
4. In the last stage of diversification the activities which are incorporated are 
beyond the agricultural domain such as adding the value through the 
processing, packaging and producing by products e.g. jam, pickles etc. 
1.3 Nature of Agriculture Diversification 
Although, the structural diversification is taking place in the Indian economy 
as a whole and within the agriculture in particular, but the pace is slower than other 
developing countries in the world. As the share of agriculture in Gross Domestic 
Product (GDP) is declining this means more and more resources are being diverted to 
non-agricultural sector especially the labour force. Workforce share in agriculture in 
developed as well as developing countries is declining and gaining momentum in 
secondary and tertiary sectors. Both these changes i.e. declining in the share of 
income and work force, particularly the latter are much slower in India. 
Within the sub-sector of agriculture gradually the share of output and 
employment in the non-crop sector, i.e., animal husbandry, forestry and fisheries 
though very small is gradually increasing. Thus the diversification within the 
agriculture sub-sector is taking place in terms of a move away from crop production 
to other agricultural activities. Within the crop sector, the area under commercial 
crops is increasing, while that under inferior cereals is decreasing (Vyas, 2006). 
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1.4 Importance of Agriculture Diversification  
No country in the world can eliminate rural poverty without rising 
productivity in its agriculture sector but the fact is that both the researcher and farmers 
lose their interest in the sector because of the low price in grain based production 
system. Earlier studies suggest that rural poverty can be eliminated through rising 
rural wages and income augmentation by employment generation and production of 
value added crops. It seems almost obvious that growth in agricultural productivity is 
the surest way to end poverty. Growth in agricultural productivity not only can 
increase farm incomes, it also stimulates linkages to the non-farm rural economy, 
causing economic growth and rapid poverty reduction. But in the environment of 
open trade, low price for cereals will no longer work to reduce the rural poverty, it 
should be dynamic and profitable and staple cereals have not been a source of 
dynamism in rural economies for two decades. A rejuvenating and profitable 
agriculture is associated with the diversification in agriculture sectors (Timmer 2005, 
Timmer 1988). In a country where the agriculture is grain based and considered 
panacea for food security and side by side also accepted that opportunities for the 
enhancement of the income through the grain based agriculture is limited. This 
paradoxical situation enables us to produce high value commodities to generate high 
income. In India where the agricultural land is dominated by the small land holders 
who can take the advantage of producing high value commodities. 
Diversification of agriculture bears a number of advantages in terms of the 
individual farmers but these advantages are conditioned by a number of factors. In 
this case, if the large number of farmers made similar changes, the price of that 
commodity or product will automatically decrease resulting in the high supply of that 
particular product. Accordingly same magnitude of diversification in agriculture 
practiced by very few people harness the highest level of profit but on the contrary 
practiced by the large number of people limits the profit ration in general (Grimes, 
1929). 
1.5 Need of Agriculture Diversification   
The need of agriculture diversification is witnessed after the green revolution 
due to fluctuation in the price due to demand and supply equation under the WTO 
regulation for the market. In this case agriculture diversification proves to a good 
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shock absorber in the ups and downs of the market value of the farm products may 
ensure economic stability for the farming families. (Singh, and Miller 2009). 
Agriculture diversification is necessary due to some factors, which are stated below 
(Planning & Coordination Department, Government of Orissa). 
1. To mitigate the adverse food situation. 
2. Ensure constant flow of income. 
3. Employment generation. 
4. Alleviate hunger and malnutrition. 
5. Mitigate ill effects of unusual weather. 
6. Increase the income of the small and marginal farmers.   
1.6 Impact of Agriculture Diversification 
Studies show that diversification always focus on the economic gains as the 
economic development is seen as the most potent force to improve the socio-
economic development, that is why economic benefits are well documented and the 
social one are omitted. Diversification in agriculture' has tremendous impact on the 
agro-socio-economic upliftment of resource-poor farming communities. Beside the 
extended employment, increased work availability, increased productivity (Johnston, 
1995), it also has an impact on local resources in a larger mix of diverse cropping 
systems and livestock, aquaculture and other non-farm sectors in the rural areas. With 
the globalization of markets in the WTO era, diversification in agriculture means 
increasing the total production and productivity in terms of quality, quantity and 
monetary gains under diverse agro-climatic situations of the country. There are many 
opportunities of crop diversification both in the irrigated and non-irrigated vast areas 
in the rural India (Singh, 2011).  
Agriculture is the pre-dominant economic line of work of the rural 
communities in India, and plays a vital role in the socio-economic development of 
these communities. The agriculture sector in India is enormously significant in spite 
of its declining share in GDP. Rapid sectoral shift in Indian economy from the 
agriculture is due to the industrialization triggered by the high rate of population 
growth. Agriculture, which had a major share in GDP in the 1950‟s, contributed only 
22.5 % by the end of March 2004 (Essays, 2013). This declining trend in agriculture 
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led the government to reframe the policy of agriculture to address the problems faced 
by the agriculture sector in the arena of economic liberalization. Diversification is an 
unavoidable part of economy in the process of structural transformation from the 
primary to the secondary or any other sector of the economy. There are several 
benefits of agricultural diversification reported in the literature. In the short run these 
are: 
1. Shifting consumption pattern: As consumers in developing countries become 
richer, food consumption patterns change noticeably. People move away from 
a diet based on staples to one with a greater content of animal products (meat, 
eggs and dairy) and fruits and vegetables. In turn, more dynamic farmers are 
able to diversify to meet these needs. 
2. Improving food security: Diversifying from the monoculture of traditional 
staple crops can have important nutritional benefits for farmers in developing 
countries. 
3. Increasing income: Crop diversification has the potential to grow the higher 
number of crops than the traditional way of farming consequently more crops 
gives more money to the farmers (Pingali and Rosegrant 1995, Von Braun 
1995). 
4. Nutrient recycling: Diversification helps in minimizing the adverse effect of 
the current system of crop specialization and monoculture nutrient recycling. 
5. Stabilising income over seasons: As diversification involves higher number of 
crops in farms with respect to the season and started a continuous income 
generation system to gain the stability. 
6. Generating employment opportunities: As diversification involves more than 
one enterprise including processing, leading to changes in the crop mix/crop-
livestock mix/crop substitution result s in significantly high demand for labour 
(Raju, 2005, Pingali and Rosegrant 1995, Von Braun 1995). 
7. Alleviating poverty: Poverty reduction in the developing country is possible 
with  high productivity and diversification in two ways such as, intensification 
in production and its impact on income while the second is diversification of 
the agricultural expanding production in high-value-added activities (often for 
export) sugar, maize, palm oil, fruits, vegetables, flowers, livestock, fisheries, 
etc. (Pingali and Rosegrant 1995, Von Braun 1995) 
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8. Improving productivity of scarce resources (e.g., water); Diversification in 
agriculture has tremendous impact on agro socio-economic and uplifting of 
resource for poor farming communities. It generates income and employment 
for rural youth for the ultimate benefits of the farmers in the country (Singh, 
2009). 
9. Promoting export: Developing country farmers have had considerable success 
by diversifying crops that can meet export market demand. While concern 
about food miles, as well as the cost of complying with supermarket 
certification requirements such as for Global GAP may jeopardize this success 
in the long run, there remains much potential to diversify to meet export 
markets. 
10. Environment: Improving environmentally sustainable farming systems 
through conservation and enhancement of natural resources. FAO‟s Plant 
Production and Protection Division works to strengthen global food security 
by promoting sustainable crop production intensification (SCPI), which aims 
at producing more from the same area of land while conserving resources, 
reducing negative impacts on the environment and enhancing natural capital 
and the flow of ecosystem services. 
11. Adding value: The pattern witnessed in the west, and now becoming 
widespread in developing countries, is for consumers to devote less and less 
time to food preparation. They increasingly require ready-prepared meals and 
labour-saving packaging, such as pre-cut salads. This provides the opportunity 
for farmers to diversify into value addition, particularly in countries where 
supermarkets play a major role in retailing. 
12. Changing demographics: Rapid urbanization in developing countries has an 
impact on consumption patterns. Moreover, a smaller number of farmers have 
to supply to a larger number of consumers. Although this may not imply 
diversification, it does require adaptation to new farming techniques to meet 
the higher level of demand. 
13. Changing marketing opportunities: The changing of government policies that 
control the way in which farmers can link to markets can open up new 
diversification possibilities. 
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1.7 Determinants of Agriculture Diversification 
As the physical and socio-economic factors are the most important in 
controlling the agricultural practices in any region, so the study of determinants of 
agriculture diversification enable us to know the dominating factors in a particular 
region who control the agriculture practice. Moreover, it helps us in knowing the 
contemporary competition among crops (Bhalsing, 2009). There are a number of 
factors determining the course of agricultural practices. Forces that drive agricultural 
diversification in a particular socio-economic set up may be different in another set 
up. (Jha, Tripathi and Mohanty, 2009). Broadly these factors may be categorised as: 
natural factors, institutional factors and public interventions 
Natural factors 
Natural and physical factors including the soil, drainage, slope, rainfall, 
temperature, humidity etc. are the basic factors modifying the cropping pattern. Any 
effort to modify these natural and physical conditions in order to introduce a different 
cropping pattern may prove, in most of the circumstances, quite difficult and also 
economically non-viable. But the introduction of technology in some other 
circumstances can modify these conditions. Irrigation is one of the most important 
technological changes which have remarkable impact on the cropping pattern.  
Institutional factors 
The most important factors which determine the diversification of agriculture 
is the market. Diversification in agriculture is the result of profit maximization, price 
response, etc. Equally important is the market infrastructure and institutional 
arrangements. Beside the market, there are two other set of factors regulating 
agriculture diversification.  
Public interventions 
Third set of factors include public interventions, which influence the nature of 
cropping pattern and extent of diversity, as the emphasis is given by the policy makers 
on food security by producing food grains within the country. As a result whole series 
of policy intervention (price, credit, research and development policy) were designed 
to favour the production of food grains to meet the needs of the country. But once the 
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country reaches the „food security threshold‟ it loses its argument to remain growing 
more food grains.  
Income stabilization is one of the major factors in south-east Asian countries to 
direct the public policies to encourage rapid diversification of the rural economies. 
But in the Indian context this factor is one of the several factors prompting us to 
accelerate the pace of diversification (Vyas, 2006). These are: 
1. To increase the income on the smallholdings; 
2. Generation of fuller employment in the farm households; 
3. Seasonal stabilization of farm income; and  
4. Conservation and enhancement of natural resource. 
Diversification in agriculture is determined by various macro and micro-
ecological factors and is more justified in developing countries to reduce the costs on 
external inputs, avoid heavy mechanization, release the burdens of over production 
and cropping intensity in agriculturally advanced pockets or locations, raise stability, 
productivity and personal share of income in agriculturally backward and marginal 
areas. It emphasizes a judicious combination of some new technological innovations 
with the traditional wisdom or knowledge of ancient communities. Furthermore, it 
affects varying nature of risks, opportunities and feasibilities of enhanced socio-
economic and agro-economic security.  
Generally agriculture diversification is governed by two main forces which are 
demand/consumption factors and production/supply factors. Demand factors 
incorporate the growing population, rising per capita income, urbanization and trade 
liberalization leading to change in the consumption pattern from cereals to high value 
commodities. (Joshi, Gulati and Jr. Cummings, 2007) 
Factors affecting the consumption pattern or demand side factors 
There are a number of socio-economic, cultural, environmental and 
geographical factors which influence the consumption pattern. In general, the areas 
facing the problem of land scarcity and high population, bovines are the main source 
of meat, coastal areas report higher consumption of fish, the consumption of fruits and 
vegetables in the flood prone areas are generally low, pork consumption in the 
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Muslim dominating regions is negligible, while the beef consumption in the Hindu 
dominating countries was low. Beside these general factors, there are other drivers 
also such as income and urbanization which play an important role in shaping the 
consumption pattern. (Joshi, Gulati and Jr. Cummings, 2007) 
Rising income 
Improvement in the per capita income is un-doubted an important determinant 
of changing consumption pattern (Rao, Joshi, Kumar and Ganguly, 2008),). As 
income increases consumer‟s preference shifts from staple food items such as rice, 
wheat, and coarse cereals to high value food items like fruits, vegetables, dairy, 
poultry, meat, and fish products. The above changes in the consumption pattern 
encourage the farming community to diversify its production portfolio in favour of 
high value food items. The per capita (GDP) Gross Domestic Products in South Asia 
has increased by an annual rate of 3.4 per cent during 1990‟s as compared to 3.2 per 
cent during 1980‟s with this increase in the GDP. Both the poor and rich have shifted 
their consumption in the favour of non-cereals. (Joshi et.al. 2007; Joshi et.al. 2004; 
IFPRI, 2007)  
Urbanization 
Urbanization is another important factor of demand side that influences the 
consumption pattern. The rate of urbanization in South Asian countries is very high, 
rising from the 23.3 per cent in 1980‟s to 1990‟s in 2000. (Joshi et.al. 2007). Life 
style in the rural and urban areas is very much different so is their consumption 
pattern. Urban people consume higher quantity of (HVC) high value commodities and 
allocate higher budget than the rural people. (Joshi et.al. 2007; (IFPRI, 2007). An 
analysis of higher income group from the Asian countries shows that urbanization has 
led to a significant decline in the consumption of cereals and a rise in the consumption 
of meat, fruits and vegetables. (Huang and Bouis 2001). The share of high value 
commodities in the total food expenditure in India has increased from 31 per cent in 
1983 to 39 per cent in 1999-2000 in rural areas and from 42 per cent in 1983 to 50 per 
cent in 1999-2000 in the urban areas (Kumar and Mruthyunjaya 2002). 
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Growing export 
Trade liberalization and domestic market reform in the south Asian countries 
promote the export of high value commodities. Export in the high value commodities 
in almost all south Asian countries has increased during 1990‟s. Among the high 
value commodities fish and fish products constitute the principal export category; 
their export during 1990‟s increased by 8.3 per cent in India. Eggs, meat and dairy 
products are becoming important for India during 1990‟s the export of dairy products 
and eggs increased by 21.69 per cent and meat by 10.92 per cent (Joshi et.al. 2007). 
 
 
 
 
 
 
 
 
 
 
 
 
Factors affecting production patterns or supply factors 
Supply factors include infrastructure, (markets and roads) technology, (relative 
profitability and risk in different commodities) resource endowments, (water and 
labour) and socio-economic variables (pressure on land and literacy rate) (Joshi et.al. 
2004). 
AGRICULTURE DIVERSIFICATION 
Forces 
Demand 
 Income 
 Urbanization 
 Export Potential 
Supply 
 Infrastructure 
 Technology 
 Resource endowments 
 Socio-Economic Variables 
   Agriculture Diversification 
Impact of Diversification 
 Shifting consumption pattern 
 Improving food security 
 Increasing income 
 Stabilizing income over seasons 
 Generating employment 
 Alleviating poverty 
 Improving productivity of scare resources 
 Promoting export 
 Improving environment 
 Adding value 
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Roads: 
The importance of road in agricultural diversification is similar to that of the 
artery in human body. As the arteries are the means to convey the blood from the 
heart to whole body so are the all weather roads, and urbanisation encourages 
commercialisation of agriculture. They are the channel to shift the commodities from 
the production areas to the consumption areas (Joshi et.al. 2007). Improved road is 
one of the important indicators for the development of agriculture from traditional to 
high value agriculture (Majumdar, 2006). It is also observed that the farmers living 
near the roads are generally much better than those who live away from the roads in 
the remote areas. Easily accessible market induces the farmers to cultivate the variety 
of crops that generate high income. Road facilitates and reduces transport costs of 
inputs and outputs, thereby increasing the profit margin of the farmers (Tobgay, 
2005).  The areas with high density of road and better accessibility shows the high 
share in the high value commodities production and located nearer to urban areas 
(Rao, et. al. 2004). While away from the urban centres towards the hinterland, the 
share of food grains increases and vice-versa (Joshi et.al. 2007).  
Technology 
Use of technology (fertilizers, and water technology, marketing, harvesting, 
storage and agro-processing) in agricultural practices can be a strong driver in 
promoting agricultural diversification. During the 1970‟s biological (seeds) 
technology was the main driver of the green revolution. (Joshi et.al. 2007; IFPRI, 
2007).  
Farm size 
Farm size is a variable, referring to the total land holding by the farmer, 
measured in hectares. It is positively related to crop diversification. Previous findings 
indicate that diversification activities are concentrated on large farms (Weiss and 
Briglauer 2000; Mishra and El-Osta 2002; Benin et al. 2003). 
Improved organized marketing system 
The main driving force behind the commercial production of agriculture is the 
improvement in marketing system (Majumdar, 2006). Weekend markets are required 
to be established to facilitate the agriculture product. The weekend market offers the 
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farmers to sell their small surplus products to meet their daily necessities like salt, 
sugar, oil etc (Tobgay, 2005). 
Changing consumer demands 
Consumer demands refer to the change in the dietary system of the people. In 
developing countries due to increase in income and awareness regarding the healthy 
and high value food, the demand of high value food is increasing and consequently 
affecting the production system. 
Factors limiting diversification of agriculture 
Traditional practices  
Traditional agriculture practice due to illiteracy and small land holdings is a 
hindrance in the way to diversify the agriculture towards the high value agriculture 
products, because at the first stage of diversification of agriculture, a shift from 
monoculture to multiple cropping is the basic necessity, (Chaplin, 2000). Crop 
diversification would mean taking risks into cultivating new crops that would fetch 
additional cash income as compared to the growing traditional crop types. Thus the 
response towards diversification in present conditions is slow in many products 
(Tobgay, 2005).     
Infrastructure 
Lack of infrastructure creates a big problem in the development of agriculture 
to produce what actually is needed for the consumption. Farm infrastructure like 
adequate irrigation facilities, farm mechanization, high input use and improved 
cultivators are negatively associated with diversification (IFPRI, 2007). Some 
agriculture produces need storage facilities due to their perishable nature at the 
different locations to protect the farmers produce. Refrigerated vehicles are required 
to maintain the quality and freshness for vegetables, milk and milk products (Tobgay, 
2005).  
Lack of information 
Lack of market information on the price, demand and supply situation, market 
outlets are the adverse factors constraining farmers from producing large quantities. 
Since farmers are not aware of the price and demand trends, they tend to sell at a price 
offered by the middlemen or traders (Tobgay, 2005) 
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1.8 Concept of Development 
What does socio-economic development mean? In order to understand this 
concept, let us begin by defining development. Generally, development is defined as a 
state in which things are improving. But it is defined in different ways in various 
contexts, social, political, biological, science and technology, language and literature. 
In the socio-economic context, development means the improvement of people‟s 
lifestyles through improved education, incomes, skills development and employment. 
It is the process of economic and social transformation based on cultural and 
environmental factors. The word „development‟ reflects change. Conceptually, the 
term development is the state of change from a given situation of a region to become a 
better one within the given period of time. Development is also defined as the gradual 
advancement or growth through a series of progressive changes in positive direction is 
a basic component of development. It is a process to achieve certain goals. 
Development is not purely an economic phenomena but rather a multi-dimensional 
process involving reorganization of entire economy and social system. It helps in 
improving the quality of human lives. The study of socio-economic development of 
any society is very important in present time. As the modern society is 
institutionalized and living in close and compact environment unlike in the past when 
no institutions were developed and people were sustaining their life on their own, the 
role of state in economic affairs of common people was negligible, except to rule 
them. But now the time has changed, the affairs are managed by the state and peoples 
representative. In India after independence planning programmes were started under 
the planning commission, Government of India. Since then sincere efforts are being 
made for sustainable development. The impact of developmental activities cannot be 
evaluated fully by any single indicator because it is a multi-dimensional process. 
Moreover, a number of indicators when analysed individually do not provide an 
integrated and easily comprehensible picture of reality (Bhatia and Rai 2003; Das 
1999). 
Development may either be natural or planned. When development is 
achieved with normal ongoing activities of the region, it is termed as normal or 
natural state of development, while, desired level of change attained due to planned 
efforts may be termed as regional development. Development is the function of 
planned efforts for the improvement of the region. In common usage development has 
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the implication of economic growth, modernization, improvement in the level of 
material production and consumption and changes in social, cultural and political 
structure to resemble more nearly those displayed in countries of economic 
development (Hussain, 2002).  
According to Drewnowski (1996), „development is a process of quantitative 
and qualitative growth of the social and economic reality which we can call either 
society or economy. Because of the close inter-relation of economic and social 
elements no purely social or purely economic development is possible. Consequently 
it is better not to speak of social development separately. It is a single process which 
is best called simply development. Development refers to improvement of the entire 
sector in the economy, i.e. agriculture, industry, transport, communication and so on. 
Therefore, in order to make a meaningful study of differences in inter-regional level 
of development one should take into consideration various physical indicators 
reflecting or measuring various sectoral level of development and combining all the 
sectoral indices together one can measure the overall level of development. 
Socio-economic development 
Socio-economic development, therefore, is the process of social and economic 
development in a society. It is measured with indicators, such as gross domestic 
product (GDP), life expectancy, literacy and levels of employment. For better 
understanding of socio- economic development, we may understand the meaning of 
social and economic development separately. 
Social development is a process which results in the transformation of social 
institutions in a manner which improves the capacity of the society to fulfil its 
aspirations. It implies a qualitative change in the way the society shapes itself and 
carries out its activities, such as through more progressive attitudes and behaviour by 
the population, the adoption of more effective processes or more advanced 
technology. As one can see in the illustration below, there is a close relation among 
environments, ways of living and technology. According to (Amartya Sen, 1995) 
“Social Development is equality of social opportunities”, The Copenhagen Social 
Summit 1995 defined the social development incorporating the three basic indicators 
such as Poverty Eradication, Employment Generation, and Social Harmony. 
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Economic development is the development of economic wealth of countries 
or regions for the well-being of their inhabitants. Economic growth is often assumed 
to indicate the level of economic development. The term “economic growth” refers to 
the increase (or growth) of a specific measures such as real national income, gross 
domestic product, or per capita income. The term economic development on the other 
hand, implies much more. It is the process by which a nation improves the economic, 
political, and social well-being of its people. Socio-economic development is 
measured with indicators, such as GDP, life expectancy, literacy and levels of 
employment, measurement of poverty, demographic indicators, disease indicators, 
safe drinking water and electricity. In order to achieve the socio-economic 
development, government of India has launched a number of developmental policies 
for the people. 
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Before assessing and evaluating the nature of diversification of agriculture and 
its impact on socio-economic development in Aligarh district, it is a prerequisite to 
examine the physical-cultural and socio-economic characteristics of the region in a 
sequent manner, because these determinants have direct bearing on the adoption of 
agricultural innovation and diversification of agriculture. Aligarh is primarily an 
agrarian district; more than 80 percent of its geographical area is under cultivation out 
of which 95 percent cultivated area is irrigated; besides, it also has a close proximity 
to Delhi which provides a big market for the high value agricultural produce. The 
study area is a potential region to produce more remunerative and value added crop to 
sustain livelihood to the small and marginal farmers. It is the need of the hour to 
diversify agriculture for balancing regional development. 
2.1 GENERAL SETTING 
Aligarh district lies between 27
0
 27' and 28
0 
11' north latitudes and 77
0 
27' and 
78
0 
38' east longitudes. The total geographical area of the district is 3650 sq. kms. 
which is only 0.13 percent of the total geographical area of Uttar Pradesh and 12.55 
percent of the total geographical area of Agra division. The district is located in 
Ganga-Yamuna Doab. The Ganga River separates the district from Budaun for a few 
kilometres in the extreme north-east while Yamuna constitutes the dividing line in the 
north-west between Aligarh and Gurgaon district of Haryana. Aligarh district is 
surrounded by Bulandshaher in the north, Mathura in the west and south-west and 
Hathras in the east. As far as tehsil wise area of the district is concerned, Atrauli 
covers largest area while Iglas has the lowest area in the district. As per the census of 
India 2011 the population of the district is 3,673,889 out of which 1,951,996 are male 
and 1,721,893 are female. The density of the population is 1007 persons per Sq. 
Kilometres which is higher than the state i.e. 828. Sex ratio of the district is 882 
females per thousands males. 
 Administratively, the district is divided into five tehsils namely Khair, 
Gabhana, Koil, Atrauli and Iglas (Figure 2.1). These tehsils are further sub-divided 
into twelve development blocks namely, Tappal, Chandaus, Khair, Jawan 
Sikanderpur, Lodha, Dhanipur, Gonda, Iglas, Atrauli, Bijouli, Gangiri and Akrabad. 
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The district consists of 122 Nyaya Panchayats, 854 gram sabhas and 1,199 revenue 
villages (which includes 40 uninhabited villages).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
The district has one Nagar Nigam, two Nagar Palika Prishads, 9 Nagar 
Panchayats, twelve census towns and 26 police stations. The detail of the 
  Source: Census of India, (2011), Administrative Atlas, Uttar Pradesh, Volume 1 
 
ALIGARH DISTRICT: LOCATION MAP 
Figure: 2.1 
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administrative division of Aligarh district is given in the Table 2.1.The present 
administrative status of district was formed after the British occupation in September 
1803. 
Table 2.1 Aligarh District: Administrative Divisions, (2011) 
Tehsils Blocks 
Area in Sq. 
Km 
Number of 
Villages 
Population 
Atrauli 
1. Atrauli 246.73 109 260927 
2. Gangiri 293.02 99 289941 
3. Bijouli 190.43 84 186899 
Gabhana 
4. Jawan Sikanderpur 231.82 104 262993 
5. Chandaus 279.68 92 209213 
Khair 
6. Khair 289.73 96 224154 
7. Tappal 319.47 87 212639 
Koil 
8. Dhanipur 233.27 97 254884 
9. Lodha 217.31 130 1166927 
10. Akrabad 211.88 86 215399 
Iglas 
11. Iglas 220.15 103 197294 
12. Gonda 252.21 83 192619 
Source: Census of India, 2011 
2.2 PHYSICAL SETTING 
Physiography 
The region is monotonies alluvial plain, similar to doab region consistlng of 
vast alluvial pain, having gentle slope from north to south and south east. At micro 
level it exhibits physical diversities in terms of elevation, depressions and sand ridges 
etc. The most visible feature is sand ridges, found in Khair Tehsil (Gazetteer of India, 
1987). Topographically, the district represents a shallow trough of saucepan like 
structure. Physiographically it has been divided into the following four micro regions: 
Yamuna Khadar, Aligarh Alluvial Plain, Kali Plain and Ganga Khadar Figure 2.2. 
Ganga khadar: The region is situated along the Ganga river bifurcated by its 
natural levee from other regions. It covers only a portion of Atrauli tehsil. The 
physical characteristics of the region are determined by the Ganga River which flows 
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on its northern boundary. It is a low lying area which is flooded during rains. Sand 
dunes and shallow depression are the main physiographic features of the region. 
Yamuna khadar: The region is situated along the Yamuna River in a narrow 
strip. It is a flat plain sloping towards the south. The Yamuna River forms its western 
boundary but the impact of this river on the physiography is very insignificant. There 
are few dry streams and shallow depression which retain water during the dry months 
also. 
Aligarh alluvial plain: It is situated in the central part of the district covering 
the major portion of the district. The eastern limit of the region coincides with the 
highland between the Sengar and the Kali rivers. The western boundary is marked by 
the Yamuna Khadar region. The region is a flat plain sloping towards south. 
Kali plain:  The region is situated in the Kali basin covering major part of 
Atrauli tehsil and part of Koil. The Kali and the Neem are the main streams flowing 
parallel to the Ganga River. There are formation of ravines along the Kali and the 
Neem streams. 
Figure: 2.2 
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Drainage System 
Water is an important necessity which directly influences the human society in 
every sphere whether it is social or economic. In the context of agricultural 
development it is even more essential to assess the drainage system of the area. The 
rivers of Aligarh flow from north to south and south east following the general slope 
of the land. The main rivers flowing through the district are Ganga, Yamuna and Kali. 
The Ganga merely touches in the north-east and covers a distance of 19 kilometres 
while Yamuna flows in north-west to south-east direction and covers a distance of 16 
kilometres. The Ganga River enters the great plain of North India at Haridwar, from 
there it flows southward up to Bulandshaher and enters into Aligarh and takes a south 
easterly direction separating Aligarh from Budaun.  
The River Yamuna flows along the north - western boarder of Aligarh district 
and then moves toward south into Mathura and Agra. Rind River (which is also 
known as the Arind) originates in the central lowland of Aligarh and moves 
southwards following a south-easterly direction. During the summer season it 
becomes dry. Pattern of drainage system of the study area is given in Figure 2.3. 
Figure: 2.3 
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Sengar is a tributary of Yamuna and starts from the central depression of 
Aligarh district. It is usually dry during the summer season while during the rainy 
season it becomes very useful for the region. The River Kali rises in Muzzaffarnagar 
district and moves southwards through the district of Meerut and Bulandshahr, enters 
in the district of Aligarh. Kali is a perennial stream and runs through a narrow valley 
marked by high banks. It takes south easterly course and separates the Atrauli tehsil 
from Koil and Sikandra Rao tehsils. It is also known as Kalindari. During the rainy 
seasons it overflows its banks and makes some deposits of alluvial silt. 
Neem is a small stream that joins the kali on its left bank. It is rarely dry in the 
summer season and overflows in the rainy season. The bed of this river has been 
depending to improve the drainage for the irrigation purpose. Karon River is a 
tributary of Yamuna which flows through the blocks of Chandaus and Khair for a 
distance of 86 kilometres. In Akrabad the largest lakes are at Ladhawa, Sahadi. In the 
hot weather season, it remains dry but during rainy season it attains a considerable 
width. There are no lakes in Iglas and Khair Tehsil. Besides these rivers, there are 
numerous artificial drains which facilitate the drainage system of the district. 
Climate 
 Climate is an important physical factor which controls the daily human 
activity and influences the socio-economic characteristics in any region. Aligarh 
district has the humid subtropical climate. The climate of the district experiences two 
extreme conditions of severe cold in winter (January with maximum temperature 21
0 
C and minimum 7
0 
C) and scorching heat during summer (June with maximum 
temperature 43
0
 C to 46
0
 C). The monsoon starts in late June, continuing till early 
October with high humidity levels. The rainfall in the district is uneven and scanty 
ranging between 60-75 centimetres per annum. There are four distinct seasons most 
commonly recognised. 
1. The cold weather season (December to February) 
2. The hot weather season (March to Mid-June) 
3. The season of general rains (Mid June to Mid September) 
4. The season of retreating monsoon (Mid September to November) 
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The cold weather season: The cold weather season is characterised by cold 
and dry air which blows continuously during the three months. Clear sky is general 
phenomena during this season; high air pressure prevails over the district due to fall in 
temperature. Although the sky is generally clear, the spell of fine weather is often 
broken due to inflow of cold waves from the west, the winds are dry and light and 
generally blow at an average speed of about 3.2 km per hour. These low pressure 
depressions are called western disturbances. The average rainfall during three months 
from December to February is about 1.8 cm to 2.5 cm. Although very small in 
amount, this rainfall is extremely useful for rabi crops, especially the wheat crops. 
The hot weather season: The period of summer season starts from late March 
to June. During this period, the temperature increases considerably which brings low 
pressure and low humidity. Sometimes, it is referred as pre-monsoon period.  
Table 2.2 Aligarh District: Monthly Temperature, Average Rainfall and relative 
Humidity (2008-09) 
Months Temperature 
0
C Rainfall 
(mm) 
Relative Humidity (%) 
Maximum Minimum Maximum Minimum 
October, 08 14.92 33.39 00 15.08 71.86 
November, 08 0.26 28.74 00 9.89 74.50 
December, 08 0.62 23.11 0.3 4.67 75.03 
January, 09 29.10 5.4 00 95 30 
February, 09 29.2 9.0 1.1 96 32 
March, 09 35.5 9.2 2.2 81 18 
April, 09 49.9 16.8 5.7 80 10 
May, 09 46.3 22.9 6.8 99 10 
June, 09 47.5 23.7 4.7 99 10 
July, 09 44.6 21.3 54.3 99 16 
August, 09 41.7 25.1 147.0 99 43 
September, 09 39.1 23.1 51.2 99 40 
 Source: http://zpdk.org.in/sites/default/files/districtprofile (2-2-10).pdf 
As the season advances during the months of May and June the temperature 
recorded is exceptionally high and there is low relative humidity. During this season 
the district experiences a heat wave which is locally known as Loo. Loo normally 
blows from 9 in the morning with an average speed of 30-40 km per hour and causes 
dust storms which are locally known as Andhis. Although, the dust storms bring less 
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rain but they are not totally rainless, the rainfall recorded during this time is about 
2.18 cm to 4.63 cm. 
The season of general rains: The rainy season starts with the onset of the 
southwest monsoon in June and continues till the middle of September. This is also 
known as monsoon season. High heat, high humidity, extensive clouding and several 
spells of moderate to heavy rainfall with strong surface winds are the chief 
characteristics of this season. Rainfall during this season is caused by southwest 
monsoon of Bay of Bengal branch. The average rainfall received by district during 
this period is about 50 cm to 60 cm. 
The season of retreating monsoon: The season of retreating monsoon starts 
with the beginning of the withdrawal of southwest monsoon in the middle of 
September and continues up to November, after which the winter season starts. The 
season is characterised by the clear sky gradually rising temperature, which starts 
falling in October. The precipitation in October is approximately 3 cm. Table 2.2 
shows the monthly temperature, average rainfall and relative humidity in Aligarh 
district during the year 2008-09. It is quite clear from the table that the monthly 
maximum temperature ranges from 49.9 
0
C in April to 26 
0
C in November. 
Figure: 2.4 
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Average monthly rainfall ranges from 00 mm in October and November to 
147 mm in August. Maximum relative humidity ranges from 99 percent in May, June, 
July, August and September to 4.67 percent in December. 
Soils 
  Soil is one of the very important natural resources and a medium of plant 
growth. Agricultural production is basically dependent on the fertility of soil. The lose 
material or the thin surface layer on the earth, consisting mainly of very small 
particles, formed by the breakdown of rocks, organic materials, living organism, 
water and air under the specific environmental condition and each of the elements of 
the natural environment contributes to this complex process, known as pedogenesis. 
The quality and nature of soil in any area is depends upon the local environmental 
condition and other physical factors such as temperature, rainfall and slope. The soil 
found in the district are almost the same as in the composition appearance as those of 
Doab (Figure 2.6). Due to Saucepan like topography the soil brought by the river 
Ganga and Yamuna spread over the whole of the district. The soil in the district 
differs considerably in their texture ranging from sands loam and silts to heavy clay. 
Figure: 2.5 
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The new alluvium is confined to the flood plains of the river and their 
tributaries, while the old alluvium is found in the level plains above the flood level of 
the main river and their tributaries.  
The Soil Survey Department (1985) Uttar Pradesh on the basis of profile, 
texture colour etc classified the soil of Aligarh into following types. 
1. Recent alluvium which occurs over narrow belt along the river belt of the 
Ganga, Yamuna and Kali. 
2. Ganga loamy sands, which spread over the north eastern part of Atrauli tehsil 
and lies parallel to the recent alluvium soil type.  
3. Ganga sandy loam covers a sizable portion of the district. The soils are brown 
in colour numerous sandy ridges are found on these soil tracts showing the 
evidence of soil erosion. 
4. Ganga clay-loam is found in Jawan Sikanderpur. It is also found in Lodha and 
Dhanipur. It runs north to south almost parallel to the course of Ganga. 
Figure: 2.6 
79 
 
5. Yamuna sandy loams cover the entire tehsil of Iglas, Khair, Chandaus and 
eastern part of Tappal block. The entire area of this soil forms an upland 
topography. 
6. Yamuna Khadar soil runs from north to south almost parallel to the course of 
the river Ganga. The soil is generally clayey or clayey loam in texture. This 
type of soil occurs in the central part of Tappal block in the north, south and 
east of the Yamuna clayey loam. 
7. Trans Yamuna Khadar type of soil covers the central and eastern part of 
Tappal block. The texture of soli is the fine sandy loam to loam in character. 
8. Usar soils are found in the western part of the district. These soils are sandy in 
texture and deficient in organic matter. 
Forestry 
The forest area in the district is negligible; whatever forest area exists in the 
district is the result of plantation programmes by the sides of canals and roads. These 
forests mainly contain trees of Seesam, Babul and Jamun.  
Table 2.3 Aligarh District: Blockwise Percentage of Forest Area to the total Area 
(2010-2011) 
Blocks Percentage 
1.Tappal 0.12 
2.Chandaus 0.39 
3.Khair 0.14 
4.Jawan Sikanderpur 2.63 
5.Lodha 0.18 
6.Dhanipur 0.17 
7.Gonda 0.24 
8.Iglas 0.33 
9.Atrauli 0.77 
10.Bijauli 0.80 
11.Gangiri 0.18 
12.Akrabad 3.03 
Total 8.99 
  Source: District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh, 2011-12 
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According to District Statistical Handbook the total forest area present in the 
district is 2577 hectares which is 8.99 percent of the total area of the district, while the 
blockwise availability of the forest in the district is given in the Table 2.3 and Figure 
2.7. Highest area under forest has been found in Akrabad block i.e. 3.03 percent, 
while lowest area has been recorded in Tappal block i.e. 0.12 percent of the total area. 
2.3 DEMOGRAPHIC SETTING 
 The statistical study of population such as growth, size, distribution and 
density, which illustrate the changing structure of human populations, is termed as 
demography. Population characteristics such as (size, growth, urban population, 
density, literacy, sex ratio) are the important factors which determine the type of 
agricultural system in a region. In urban centres the demand of high value agricultural 
produce is high which ultimately affect the cropping system of the region. 
Population Growth 
The population of the district since 1991 has witnessed the positive growth 
rate, with an exception of 1901-1921 which experienced negative growth because of 
Figure: 2.7 
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severe famine during 1897 in the country and the Aligarh district was not the 
exception, Table 2.4 and Figure 2.8 shows the decadal variation in population growth.  
Table 2.4 Aligarh District: Decadal Growth of Population (1901-2011) 
Census 
Years 
Total Rural 
Population 
Absolute 
Decennial 
Decennial 
Variation 
(Percent) 
Population 
Absolute 
Decennial 
Decennial 
Variation 
(Percent) 
1901 869,799 - - 725,971 - - 
1911 844,344 -25,455 -2.9 721,200 -4,771 -0.7 
1921 769,060 -75,284 -8.9 650,225 -70,975 -9.8 
1931 848,737 79,677 10.4 716,341 66,116 10.2 
1941 994,253 145,516 17.1 829,992 113,651 15.9 
1951 1,118,017 123,764 12.4 917,170 87,178 10.5 
1961 1,278,945 160,928 14.4 1,075,989 158,819 17.3 
1971 1,541,537 262,591 20.5 1,268,242 192,253 17.9 
1981 1,884,955 343,419 22.3 1,443,236 174,994 13.8 
1991 2,449,597 564,642 30.0 1,810,294 367,058 25.4 
2001 2,992,286 542,689 22.2 2,127,592 317,298 17.5 
2011 3,673,889 682,603 22.8 2,456,698 329,106 15.5 
Source: Various District Census Handbooks, 1901, 11, 21, 31, 41, 51, 61, 71, 81, 91, 01. 2011, 
Figure: 2.8 
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The maximum growth has been observed during 1981-1991 i.e. 30.00 percent, 
while the lowest population growth has been recorded during 1911-1921 which is -8.9 
percent. During the current census the study area has observed 22.80 percent growth 
from the preceding census. 
Population Distribution 
The distribution of population in any area is the result of physical (topography, 
climate, soil and water) and cultural factors (agriculture, irrigation and other 
facilities). Table 2.5 and Figure 2.9 show the blockwise spatial distribution of 
population in the study area. The population of the district is 3,673,889 out of which 
2,456,698 is in rural and 1,217,191 in urban areas. Out of the total population lowest 
number of rural population is in Iglas i.e. 7.40 percent while the highest rural 
population is recorded in Gangiri 10.71 percent of the total population.  
Table 2.5 Aligarh District: Blockwise Population Distribution (2011) 
Blocks Persons Male Female 
1.Tappal 212639 113363 99276 
2.Chandaus 203714 108651 95063 
3.Khair 224154 119316 104838 
4.Jawan Sikanderpur 268492 142017 126475 
5.Lodha 1166927 617340 549587 
6.Dhanipur 254884 135687 119197 
7.Gonda 186341 99875 86466 
8.Iglas 203572 108756 94816 
9.Atrauli 260927 137823 123104 
10.Bijouli 186899 100241 86658 
11.Gangiri 289941 154189 135752 
12.Akrabad 215399 114738 100661 
Total Rural 2456698 1308923 1147775 
Total Urban 1217191 643073 574118 
Total 3673889 1951996 1721893 
Source: Census of India, 2011 
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Table 2.6 Aligarh District: Blockwise Classification of Population by Rural and 
Urban (2011) 
Blocks 
Population 
Rural Percent Urban Percent Total Percent 
1.Tappal 194252 7.91 18387 1.51 212639 5.79 
2.Chandaus 197828 8.05 5886 0.48 203714 5.54 
3.Khair 188403 7.67 35751 2.94 224154 6.10 
4.Jawan 
Sikanderpur 
213683 8.70 54809 4.50 268492 7.31 
5.Lodha 248784 10.13 918143 75.43 1166927 31.76 
6.Dhanipur 200445 8.16 54439 4.47 254884 6.94 
7.Gonda 186341 7.59 0.00 0.00 186341 5.07 
8.Iglas 181816 7.40 21756 1.79 203572 5.54 
9.Atrauli 210515 8.57 50412 4.14 260927 7.10 
10.Bijouli 186899 7.61 0.00 0.00 186899 5.09 
11.Gangiri 263219 10.71 26722 2.20 289941 7.89 
12.Akrabad 184513 7.51 30886 2.54 215399 5.86 
Total 2456698 100.00 1217191 100.00 3673889 100.00 
Source: Census of India, 2011 
Figure: 2.9 
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Blockwise distribution of urban population among the blocks is not uniform. 
Highest number of urban population is observed in Lodha block i.e. 75.43 percent, 
while the lowest urban population is recorded in Chandaus i.e. 0.48 percent. Two 
blocks namely, Gonda and Bijouli do not have any urban population (Table 2.26). 
Population Density 
Census of India defines population density as the number of persons inhabited 
per square kilometre of the area. Population density is the result of physical 
environment. The area of the district is 3,650 square kilometres. The density of 
population in the district is 1007 as compared to 829 persons in the state. Table 2.7 
shows the blockwise rural population density in the study area. In the district the 
density of rural population is 686 as compare to 594 in 2001. The highest rural 
population density has been observed in Lodha (896) followed by Bijouli (837). The 
lowest rural density of population is recorded in Tappal i.e. 470 followed by Akrabad 
589. Figure 2.10 shows the spatial distribution of rural population density, four blocks 
namely, Tappal, Khair, Chandaus and Akrabad comes under low category of rural 
population density. 
Table 2.7 Aligarh District: Density of Rural Population (2011) 
Blocks Area (in Sq. Km) Rural Population 
Density of Rural 
Population 
1.Tappal 413.25 194252 470 
2.Chandaus 318.93 197828 620 
3.Khair 317.9 188403 593 
4.Jawan 
Sikanderpur 
297.88 213683 717 
5.Lodha 293.15 262531 896 
6.Dhanipur 279.41 200445 717 
7.Gonda 268.83 186341 693 
8.Iglas 253.5 181816 717 
9.Atrauli 272.79 210515 772 
10.Bijouli 223.19 186899 837 
11.Gangiri 350.48 263219 751 
12.Akrabad 289.9 170766 589 
Total 3579 2456698 686 
Source: Census of India, 2011 
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Medium category consist of five blocks namely Iglas, Gonda, Jawan 
Sikanderpur, Dhanipur and Gangiri, remaining three blocks such as Lodha, Atrauli 
and Bijouli comes under the high category of rural population density. 
Sex Ratio 
Sex ratio is one of the indicators of social development; it is one of the great 
scales to measure the equality of male and female in a society. Sex ratio is defined as 
the number of females per 1000 males. Table 2.8 and Figure 2.11 reveal that the sex 
ratio of Aligarh district is 882, as compare to 912 in the state of Uttar Pradesh. The 
sex ratio of the district has improved from 862 in 2001 to 882 in 2011 respectively, 
while at the state level it was 898 in 2001 and 912 in 2011. The sex ratio in rural part 
of the district is low i.e. 877 as compared to urban part 893 this is because of the 
patriarchal culture where female child is not given due attention and are more fragile. 
Blockwise spatial analysis of sex ratio in the study area shows that there is not wide 
variation in sex ratio at block level. Highest sex ratio has been observed in Atrauli, 
followed by Jawan Sikanderpur and Lodha. While the lowest sex ratio is observed in 
Bijouli. 
Figure: 2.10 
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Table 2.8 Aligarh District: Blockwise Sex Ratio (2011) 
Blocks Persons Male Female Sex Ratio 
1.Tappal 212639 113363 99276 876 
2.Chandaus 203714 108651 95063 875 
3.Khair 224154 119316 104838 879 
4.Jawan Sikanderpur 268492 142017 126475 891 
5.Lodha 1180674 624725 555949 890 
6.Dhanipur 254884 135687 119197 878 
7.Gonda 186341 99875 86466 866 
8.Iglas 203572 108756 94816 872 
9.Atrauli 260927 137823 123104 893 
10.Bijauli 186899 100241 86658 864 
11.Gangiri 289941 154189 135752 880 
12.Akrabad 201652 107353 94299 878 
Total 3673889 1951996 1721893 882 
Source: Census of India, 2011 
Figure: 2.11 
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Literacy 
Literacy rate is one of the most important indicators of social development. It 
is the result of better facilities and better quality of life. A person aged 7 years and 
above who can both read and write with understanding in any language has been 
considered as literate. As per the census 2011, the average literacy rate in the district 
is 67.50 percent against the average literacy rate of 67.7 percent in the state of Uttar 
Pradesh. The rate of literacy among male population is 78.0 percent while the literacy 
rate among male population in the state is 77.3 percent. However, among females the 
literacy rate in the district is 55.7 percent against 57.2 percent at the state level. The 
percentage of rural and urban literacy rates in the district are 67.3 and 67.09 
respectively. The gender gap between male and female literacy rate is 22.3 percent in 
the district.  
Blockwise literacy is given in Table 2.9 which shows that the literacy rate 
among different blocks varies from lowest with 47.33 percent in Bijouli to highest 
with 60.59 percent in Chandaus. 
Figure: 2.12 
88 
 
Table 2.9 Aligarh District: Blockwise Percentage of Literate Population (2011) 
Blocks Total R/U 
Literate 
Persons Male Female 
1.Tappal 
Total 58.22 69.51 45.32 
Rural 57.65 69.19 44.48 
Urban 64.15 72.85 54.24 
2.Chandaus 
Total 60.59 71.05 48.62 
Rural 60.56 71.07 48.53 
Urban 61.45 70.35 51.58 
3.Khair 
Total 59.83 70.26 47.95 
Rural 60.39 71.55 47.68 
Urban 56.88 63.44 49.41 
4.Jawan 
Sikanderpur 
Total 58.85 68.44 48.09 
Rural 59.18 69.46 47.61 
Urban 57.57 64.44 49.97 
5.Lodha 
Total 58.74 64.25 52.54 
Rural 56.69 66.09 46.02 
Urban 59.32 63.73 54.39 
6.Dhanipur 
Total 57.41 66.69 46.83 
Rural 57.16 66.92 46.04 
Urban 58.32 65.86 49.76 
7.Gonda 
Total 60.11 71.44 47.02 
Rural 60.11 71.44 47.02 
Urban - - - 
8.Iglas 
Total 59.58 69.99 47.64 
Rural 58.85 69.77 46.30 
Urban 65.68 71.85 58.72 
9.Atrauli 
Total 55.07 65.64 43.22 
Rural 56.87 68.54 43.74 
Urban 47.53 53.41 41.08 
10.Bijouli 
Total 47.33 58.09 34.89 
Rural 47.33 58.09 34.89 
Urban - - - 
11.Gangiri 
Total 48.34 58.79 36.47 
Rural 47.82 58.66 35.49 
Urban 53.47 60.12 46.07 
12.Akrabad 
Total 53.46 63.00 42.59 
Rural 55.33 65.41 43.83 
Urban 43.10 49.60 35.73 
Source: Census of India, 2011 
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Similarly, the literacy rate among towns varies from 35.2 percent in Pilkhana 
to 86.9 percent in Qasimpur power house colony. Figure 2.12 shows the spatial 
pattern of literacy rate in different blocks of the district. Three blocks namely, 
Akrabad, Gangiri and Bijouli come under the low category of literacy rate and three 
blocks viz Tappal, Atrauli and Dhanipur observe the medium level of literacy rate 
while the remaining six blocks come under the high category of literacy rate. 
Occupational Structure 
Occupational structure of the population is one of the indicators to measure the 
employment status of the population and it is also one of the indicators of socio-
economic development. The distribution of the population according to the different 
types of occupations is referred to as the occupational structure.  
Table 2.10 Aligarh District: Blockwise Economic Classification of 
Population in Percentage (2011) 
Blocks 
Total 
Worker 
Main 
Worker 
Marginal 
Worker 
Non 
Worker 
1.Tappal 31.61 73.14 26.86 68.39 
2.Chandaus 34.89 70.86 29.14 65.11 
3.Khair 30.26 74.55 25.45 69.74 
4.Jawan Sikanderpur 31.40 72.57 27.43 68.60 
5.Lodha 30.43 79.00 21.00 69.57 
6.Dhanipur 31.43 76.04 23.96 68.57 
7.Gonda 34.02 65.35 34.65 65.98 
8.Iglas 37.35 64.86 35.14 62.65 
9.Atrauli 32.10 70.94 29.06 67.90 
10.Bijauli 31.70 75.18 24.82 68.30 
11.Gangiri 33.98 69.61 30.39 66.02 
12.Akrabad 31.55 73.14 26.86 68.45 
Total Rural 33.20 70.77 29.23 66.80 
Total Urban 29.70 79.68 20.32 70.30 
Total District 32.56 72.10 27.90 67.44 
 Source: Census of India, 2011 
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Table 2.10 shows the blockwise distribution of workers and non workers. 
32.56 percent of the total population in the district are workers. Among the total 
workers, male participation rate in the district is 45.5 percent but in case of females it 
is only 13.3 percent. 
Main workers constitute 72.10 percent of the total worker population at district 
level, while in the urban areas it is 79.68 percent. Contrary to this in rural areas only 
70.77 percent population of total worker is in main category (Figure 2.13). At the 
block level Lodha observes the highest main worker and Iglas is experiencing the 
lowest i.e. 64.86 percent, whereas, marginal workers comprise 27.3 percent of the 
total working population. The ratio of Non-workers is very high in the district i.e. 
67.44 percent. The percentage of non workers among urban population is also very 
high i.e. 74.50 percent. In rural areas, around 83.5 percent females are Non-workers. 
Furthermore, the Census has classified the worker into four categories i.e. cultivators, 
agricultural labourer, household worker and other worker. Perusal of Table 2.11 
clearly shows blockwise distribution of workers in different categories of economic 
activities. 
Figure: 2.13 
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Table 2.11 Aligarh District: Blockwise Percentage of Main and Marginal 
Workers (2011) 
Blocks 
Main Worker Marginal Worker 
CL AL HH OT CL AL HH OT 
1.Tappal 49.05 22.75 3.42 24.79 22.81 42.92 7.60 26.67 
2.Chandaus 40.19 22.90 7.13 29.79 12.68 47.26 10.46 29.60 
3.Khair 41.20 19.48 3.88 35.43 13.83 45.24 8.46 32.46 
4.Jawan 
Sikanderpur 
27.71 21.37 3.68 47.25 9.36 40.85 10.03 39.75 
5.Lodha 5.69 4.76 7.47 82.07 3.44 12.43 10.43 73.69 
6.Dhanipur 27.24 24.17 4.13 44.46 8.62 41.72 9.19 40.46 
7.Gonda 48.11 25.31 3.93 22.65 15.30 54.81 8.49 21.40 
8.Iglas 35.92 24.66 5.95 33.47 7.53 40.17 11.41 40.89 
9.Atrauli 36.23 23.83 4.41 35.53 8.99 50.05 8.50 32.46 
10.Bijouli 52.39 23.05 5.46 19.10 8.02 51.21 9.55 31.23 
11.Gangiri 49.43 21.61 5.48 23.48 19.87 44.96 10.56 24.61 
12.Akrabad 38.65 28.49 5.34 27.52 11.59 58.77 5.84 23.79 
Total  Rural 42.26 23.98 4.67 29.09 12.56 46.70 9.44 31.30 
Total  Urban 8.49 12.51 7.22 71.79 3.64 27.25 8.18 60.94 
Total District 37.65 21.87 5.02 35.46 11.84 44.20 9.21 34.75 
Source: Census of India, 2011 
Out of the total main worker 37.65 percent population is cultivator, while in 
the urban area the percentage share is only 8.49 percent, while in the rural areas 42.26 
percent worker is engaged in cultivation. It clearly indicates that agriculture is the 
main source of livelihood in rural areas. At block level Bijouli has the highest 
percentage of cultivators i.e. 52.39 percent contrary to this lowest percentage of 
cultivators are experienced in Lodha block 5.69 percent. Highest percentage of other 
workers is recorded in the urban area i.e. 71.79 percent. In the marginal workers 
categories 11.48 percent workers are cultivators at the district level. At the district 
level 21.87 percent workers are agricultural labourers in the main workers category, 
while in the marginal workers category the share is 44.20 percent. In the rural area the 
share of agricultural labourer is higher i.e. 46.70 percent in the marginal category than 
the main category that is 23.98 percent (Figure 2.14). 
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2.4 CULTURAL SETTING 
The two-way relationship between man and the environment is not only 
affecting by the physical factors but also by the cultural factors to which one belong. 
Hence an attempt has been made to analyse the cultural setting of the study area viz 
land use, irrigation, cropping pattern, animal husbandry, fishery, transportation 
communication, industries and rural markets. This analysis of cultural landscape will 
ultimately helps in understanding the agricultural development in study region. 
Land Use 
Land use is the arrangement of the uses of land which is the outcome of the 
physical, historical and economic and values of the society. The land use pattern of 
the district is given in the Table 2.12 and Figure 2.15 which show that 81.87 percent 
area of the total reported area is covered by net sown area, which indicates that 
agriculture, is the main stay of the district and more than 70 percent of the district 
population earn their livelihood from agriculture. It is followed by the area put to non 
agricultural uses (e.g. road, building, railways or under water and other than 
Figure: 2.14 
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agriculture) which accounts 10.75 percent area. Current fallow land accounts 1.65 
percent area 
Table 2.12 Aligarh District: Land use in Hectares (2010-11) 
Land use 
Area in 
Hectares 
Percen
t 
Forest 5138 0.69 
Barren Cultivable waste 10142 1.44 
Current Fallow land 11667 1.65 
Other fallow land 10146 1.42 
Barren and uncultivable land 11735 1.63 
Land put to non agricultural use to non agricultural 
use 
75368 10.75 
Pastures 3438 0.47 
Area under bush, forest & garden 648 0.09 
Net area sown 602161 81.87 
Total Reported Area 730443 100 
Source: District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh, 2011-12 
Figure: 2.15 
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Table 2.13 Aligarh District: Blockwise Land Use in Hectares (2010-11) 
Blocks 
Total 
Area 
Forest 
Barren 
Cultivable 
Waste 
Current 
Fallow 
Land 
Other 
Fallow 
land 
Barren and 
uncultivable 
land 
Land put to 
non agricultural 
use 
Pastures 
Area under 
bush, forest 
& garden 
Net area 
sown 
1. Tappal 37286 0.12 2.12 1.15 0.82 0.97 9.47 0.56 0.00 84.81 
2. Chandaus 33308 0.39 1.71 1.32 1.17 1.34 7.74 0.48 0.04 85.80 
3. Khair 31937 0.14 1.53 1.23 0.93 1.20 8.70 0.46 0.11 85.71 
4. Jawan 
Sikanderpur 
31691 2.63 0.79 2.06 1.63 1.77 10.92 0.61 0.31 79.29 
5. Lodha 27543 0.18 1.25 3.26 4.80 2.15 8.61 0.84 0.02 78.89 
6. Dhanipur 30005 0.17 2.48 2.04 1.65 3.07 10.41 0.40 0.01 79.78 
7. Gonda 29228 0.24 0.55 1.26 1.46 0.59 9.56 0.25 0.02 86.07 
8. Iglas 25515 0.33 0.20 0.95 1.39 0.61 10.61 0.42 0.02 85.47 
9. Atrouli 27268 0.77 0.60 0.91 0.90 0.87 9.96 0.50 0.36 85.13 
10. Bijouli 24944 0.80 1.83 2.10 0.05 2.17 16.61 0.59 0.15 75.69 
11. Gangiri 34733 0.18 1.51 1.49 1.20 1.28 9.17 0.45 0.05 84.67 
12. Akrabad 25724 3.03 1.04 0.91 0.35 3.39 8.08 0.11 0.00 83.09 
Total District 371261 0.69 1.44 1.65 1.42 1.63 10.75 0.47 0.09 81.87 
Source: District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh, 2011-12 
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Table 2.13 shows the blockwise land use in the study area. Highest net sown 
area is reported in Gonda block i.e. 86.07 percent followed by Chandaus. Lowest net 
sown area is reported in Lodha block because it is most urbanized block of the district 
and the area is steadily engulf by the urbanization. The area under forest in the study 
area is very low, wherever the forest area is reported it is along the canals and rivers. 
Maximum forest area is reported in Akrabad i.e. 3.03 percent, while the lowest area is 
in Tappal. 
Irrigation 
Agriculture is the main economic activity in the study region and Indian 
agriculture is the gamble of monsoon due to its seasonality, uncertainty and 
variability. Therefore, assured irrigation becomes indispensable for the sustainable 
agricultural development. The supplying of water to the plants by the different 
artificial means to an area where there is shortage of water called as irrigation.  
Table 2.14 Aligarh District: Percentage of Net Area Irrigated by Different 
Sources (2010-11) 
Blocks Canal 
Tube well 
Public Private 
1. Tappal 7.19 0.05 92.76 
2. Chandaus 3.46 2.32 94.22 
3. Khair 22.82 1.89 75.29 
4. Jawan Sikanderpur 11.62 1.79 86.59 
5. Lodha 0.68 1.63 97.69 
6. Dhanipur 22.87 0.6 76.53 
7. Gonda 10.73 0 89.27 
8. Iglas 5.73 0 94.27 
9. Atrouli 0.15 5 94.84 
10. Bijouli 5.25 2.41 92.34 
11. Gangiri 0.55 5.07 94.38 
12. Akrabad 25.17 2.02 72.82 
    Source: District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh, 2011-12 
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Rain water is an ideal source of irrigation but if the rainfall is not take place on 
time and formers are not able to provide the water supply timely, the overall 
production and productivity is affected up to a substantial level and it changes the 
balance sheet of input and output. It means that if the assured irrigation is not 
available the input cost will exceeds to the output. On the other hand, the nature of 
soil in the study area is sandy-loam having high rate of permeability. So, the 
agriculture practices heavily depend upon the artificial sources of irrigation, 
especially on the tube wells and canal irrigation. 
Irrigation in the study area take place though Upper Ganga and Lower Ganga 
canals network system and tube wells. About 85 percent of the total area of the district 
is under the active cultivation. The share of surface water irrigation is about 85 
percent. Canals and tube wells are the main source of irrigation in the district. There 
are 604 government and 20,945 private tube wells in the district. In the year 1997-98, 
total irrigated area was 276,285 hectares.  
The area irrigated by canals is 9.89 percent while the area irrigated by tube 
wells by government and private tube wells are 90.11 percent. Canal irrigation is 
Figure: 2.16 
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introduced to eliminate the vagaries of monsoon for the agricultural operations (Table 
2.14 and Figure 2.16). The main network which has been developed to mitigate the 
problems is: 
1. Upper Ganga canal 
2. Mat branch 
3. Hathras branch 
4. Anupshahar branch 
5. Low Ganga canal 
The Upper Ganga Canal runs through the central low-lying tract of Aligarh 
district. Mat branch enters the district through the central part of Khair Tehsil and 
runs from north to south to enter the Mathura district. Hathras branch takes its water 
from Mat branch in the south west corner of Khair Tehsil and irrigate Iglas Tehsil.  
The Anupshahar branch enters the district through the north-eastern corner of 
Atrauli block and irrigates the Atrauli Tehsil. The lower Ganga Canal passes through 
the north-eastern corner of the district between Anupshahar branch in the west and 
Ganga River in the east. This canal is generally not used for irrigation purpose in 
Aligarh district. 
Cropping Pattern 
Cropping pattern means cultivation of various crops at a point of time. It is 
however, dynamic as no cropping pattern can be good for all times. The socio-
economic variables like land tenancy, size of holdings, size of fields, irrigation 
facilities, distance from market, storage facilities and availability of modern inputs 
have a close bearing on cropping pattern. Generally physical factors of a particular 
place play the dominating role in decision making process for the concern crops to be 
sown by farmer 
Agriculture is well developed in the district as usual in doab. It is the main 
source of income in the study area.  The three harvesting seasons has been identified 
in the district i.e. Kharif, Rabi and Zaid. Main Kharif crops are jowar, bajra and 
maize. The Rabi crops are wheat, barley and gram. Table 2.15 shows the percent of 
area under gross cropped area in different seasons. Table reveals that highest gross 
cropped area has been recorded in Tappal block (57136 hectares) having area under 
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rabi, kharif and zaid as 52.72 percent, 44.30 percent and 2.98 percent respectively 
followed by Gangiri 51445 hectares. The lowest area is observed in Bijouli 34140 
hectares having 51.66 percent area under rabi, 45.17 percent area in kharif and 3.17 
percent in zaid followed by Iglas 38470 hectares. 
Table 2.15 Aligarh District: Blockwise Percentage of Area to the GCA in 
Different Cropping Seasons (2011-12) 
Blocks GCA 
Percent of Gross Cropped Area 
Rabi Kharif Zaid 
1. Tappal 57136 52.72 44.30 2.98 
2. Chandaus 49593 53.46 44.01 2.53 
3. Khair 49047 58.06 37.79 4.15 
4. Jawan Sikanderpur 43382 50.42 45.71 3.87 
5. Lodha 38321 53.65 40.96 5.38 
6. Dhanipur 39969 51.05 42.80 6.15 
7. Gonda 45623 53.90 39.55 6.55 
8. Iglas 38470 52.29 34.70 13.01 
9. Atrouli 42965 49.74 44.69 5.58 
10. Bijouli 34140 51.66 45.17 3.17 
11. Gangiri 51445 50.27 46.08 3.64 
12. Akrabad 41822 51.35 44.67 3.98 
Source: District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh, 2012-13 
Table 2.16 and Figure 2.17 show the total area under different crops. Table 
clearly indicates that wheat occupies the maximum area i.e. 40.32 percent under 
cultivation, while millet is the second largest crop that occupies 16.71 percent area. 
Cotton 0.08 percent and sugarcane 1.35 percent is the least area occupying crop in the 
study area. Beside this vegetable covers 4.97 percent area. 
Average productivity of crops per hectare is given in the table 2.17 wheat 
35.43 quintals per hectare, rice 20.43 quintals per hectare, barley 29.55 quintals per 
hectare, bajra 18.51 quintals, sugarcane 592.46 quintals and potato 245.92 quintals per 
hectare, millet 19.78 quintals per hectare, oilseeds 14.44 quintals per hectare. 
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Table 2.16 Aligarh District: Area Covered by Major Crops (2011-12) 
S. No. Crops Area in Hectares Area in Percent 
1 Rice 84067 15.70 
2 Wheat 215929 40.32 
3 Barley 9381 1.75 
4 Millet 89470 16.71 
5 Maize 17094 3.19 
6 Pulses 15419 2.88 
7 Oilseeds 17658 3.30 
8 Sugarcane 7256 1.35 
9 Potato 23029 4.30 
10 Vegetables 26604 4.97 
11 Cotton 418 0.08 
12 Fodder 29212 5.45 
Total 535537 100.00 
Source: District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh, 2012-13 
 
Figure: 2.17 
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Table 2.17 Aligarh District: Productivity of Main Crops (quintal/hectare) (1991-
92, 2008-09 and 2011-12) 
S. No. Name of Crops 1991-92 2008-09 2011-12 
1 Rice 15.14 21.68 20.43 
2 Wheat 28.09 33.88 35.43 
3 Barley 28.59 34.42 29.55 
4 Jowar 4.01 10 0 
5 Millet 10.71 20.61 19.78 
6 Maize 8.65 25.29 20.02 
7 Pulses 9.46 5.61 7.68 
8 Oilseeds 8.46 13.97 14.44 
9 Sugarcane 601.28 572.08 590.92 
10 Potato 164 220.52 245.92 
11 Cotton 1.59 2.19 0 
12 Turmeric 16.41 31.64 29.26 
Source: District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh, 2012-13 
Horticulture 
The district has been covered under 'State horticulture Mission' launched in 
2005 which is a part of National Horticulture Mission (NHM) of GOI. The mission 
also involves establishment of nurseries, potato seed production, establishment and 
rejuvenation of guava orchards, organic farming, pack houses and provision of 
marketing and infrastructure.  
Table 2.18 Aligarh District: Area, Production and Productivity of Major Fruits 
Crops (2005-06) 
S. N. Crop Area (ha) Production (MT) Productivity (MT/ha) 
1 Mango 4800 45,112 9.4 
2 Guava 2550 51,000 20 
3 Beer 1130 16,950 15 
4 Anwala 675 6,750 10 
Source: Official website Govt of U.P. and Department of Agriculture, U.P. 2012-13 
Mango, guava, beer and anwala are the major horticulture crop of the district. 
Table 2.18 shows the area production and productivity of different horticulture crops 
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in the study area. Maximum area is covered by mango orchards i.e. 4800 hectares 
which produce 45,112 MT of mango, followed by guava 2550 hectares producing 
51,000 MT. 
Cropping Intensity 
 Cropping intensity refers to rising of a number of crops from the same field 
during one agriculture year. Thus the higher cropping intensity means that the 
proportion of area is being cropped more than once in one agricultural year 
resulting higher productivity per unit area and high income in one agricultural 
year. 
Table 2.19 Aligarh District: Blockwise Cropping Intensity (2000-01, 2005-06 and 
2011-12) 
Blocks  2000-01 (2005-06 2011-12 
1. Tappal 135.69 154.06 184.07 
2. Chandaus 163.16 160.67 174.08 
3. Khair 166.62 163.78 176.89 
4.Jawan Sikanderpur 181.52 174.24 176.47 
5. Lodha 172.81 166.71 176.96 
6. Dhanipur 177.91 174.48 166.75 
7. Gonda 162.37 168.49 181.69 
8. Iglas 164.5 166.85 176.48 
9. Atrouli 179.18 180.21 185.13 
10. Bijouli 173.17 179.48 180.89 
11. Gangiri 182.76 179.18 174.96 
12. Akrabad 180.15 170.71 195.36 
District 169.99 169.91 179.14 
Source: District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh 
In Table 2.19 blockwise cropping intensity has been given. It is clear from the 
table that the cropping intensity in study area is gradually and steadily increasing. 
During the year 2000-01 the average cropping intensity has been recorded 169.99 
percent while in the 2011-12 it reached up to 179.14 percent. 
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 Blockwise data suggest that highest cropping intensity is recorded in Gangiri 
block i.e. 182.76 percent, whereas lowest intensity is found in Tappal (135.69 
Figure: 2.18 
Figure: 2.19 
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percent), while in 2011-12 highest intensity observed in Akrabad (195.36 percent) and 
lowest in Chandaus (174.08 percent) (Figure 2.18 and 2.19).  
Animal Husbandry 
Animal husbandry plays an important role in the rural economy of the district. 
It provides draught power for cultivation as well as supplements the income of the 
farmers by animal husbandry products. For improving the stock and providing care 
for livestock, 46 veterinary dispensaries and 120 live stock development centres are 
functioning in the district. There are 45 artificial insemination centres and 120 sub-
centres in the district. There are also 14 pig development centres and 1 piggery unit. 
Table 2.20 and Figure 2.20 show the blockwise number of livestock by species. There 
are 1311500 numbers of livestock in the study area comprising cattle 152660, Buffalo 
875618, Sheep 12448, Goat 186367, Horse & Pony 2097, Pig 31383, Other Animal 
275 and Poultry 50652. 
Table also reveals that highest number of cattle is recorded in Tappal block 
18433, followed by Jawan Sikanderpur 18130 and the lowest cattle is recorded in 
Iglas 7643 followed by Atrauli 8674. The number of buffalo is out number of the total 
animal in the study area. 
Figure: 2.20 
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Table 2.20 Aligarh District: Blockwise Number of Livestock by Species (2011) 
Blocks Cattle Buffalo Sheep Goat Horse & Pony Pig Other Animals Poultry Total Animals 
1. Tappal 18433 101812 2734 15665 117 3802 54 4092 146709 
2. Chandaus 12921 111526 1006 17571 319 3572 58 1665 148638 
3. Khair 13346 112183 2275 17892 117 2717 72 4485 153087 
4. Jawan Sikanderpur 18130 90661 535 28997 199 2884 58 1353 142817 
5. Lodha 12825 60653 1133 17596 163 3212 86 5079 100747 
6. Dhanipur 11368 60176 928 19219 168 2335 108 7291 101593 
7. Gonda 12589 49524 -563 13287 38 1486 -43 771 77089 
8. Iglas 7643 39518 -335 12247 31 2045 -42 -130 60977 
9. Atrouli 8674 59143 349 3249 73 2071 -44 427 73942 
10. Bijauli 9890 42553 376 5455 118 2441 -35 3235 64033 
11. Gangiri 12218 73252 3042 12421 308 1985 -50 10930 114106 
12. Akrabad 14624 74618 969 22769 448 2835 52 11456 127771 
Total 152660 875618 12448 186367 2097 31383 275 50652 1311500 
    Source: District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh,  
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Fishery 
Fishery is an important agriculture enterprise in the study area and also 
gaining momentum in production of fish as well as the number of reservoirs is also 
increasing. The main species of fishes found in the district are rohu (Lobio rohita), 
Katla (Cattla cattla), kalbasu (Lobio calabasu) and island (silundia gaugetica). There 
is one fishery co-operative society in the district for the development of this industry. 
Table 2.21 Aligarh District: Blockwise Number of Reservoir and Fish Production 
(2004-05, 2007-08 to 2011-12) 
Blocks 
Reservoir 2004-05 Reservoir 2007-08 Reservoir 2011-12 
No. 
Production 
(in quintal) 
No. 
Production 
(in quintal) 
No. 
Production 
(in quintal) 
1. Tappal 3 100 15 425 12 399 
2. Chandaus 1 25 6 220 10 3278 
3. Khair 2 40 5 110 14 472 
4. Jawan 
Sikanderpur 
2 20 5 110 6 213 
5. Lodha 1 10 4 84 13 428 
6. Dhanipur 2 25 14 375 10 345 
7. Gonda 0 - 21 530 23 882 
8. Iglas 2 40 5 94 18 662 
9. Atrouli 7 200 14 320 9 381 
10. Bijouli 2 30 5 27 5 153 
11. Gangiri 5 60 9 210 7 294 
12. Akrabad 3 75 6 112 5 192 
Total 30 625 109 2617 132 7699 
Source: District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh, 2011-12 
Table 2.21 clearly show the blockwise number of reservoirs and production of 
fish in the study area. During 2004-05 there were only 30 reservoirs which produced 
the 625 quintals of fish, in 2007-08 the number of reservoirs rose up to 109 and the 
production of fish increases up to 2617 quintals, while in 2011-12 the number of 
reservoirs reaches to 132 which produced 7699 quintals of fish. 
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Blockwise data suggest that during 2004-05 highest number of reservoir has 
been reported in Atrauli block with reservoirs which produce 200 quintals of fish 
followed by Tappal which produce 100 quintal of fish. In 2007-08 highest production 
is recorded in Gonda i.e. 530 quintals and lowest in Bijouli which produce only 27 
quintals of fish. In 2011-12 highest production is recorded in Chandaus 3278 quintals 
and lowest in Bijouli 153 quintals (Figure 2.21). 
Industry 
The study area has a long history of industrial activity and is famous 
worldwide for its good quality of lock. The district has made sufficient head way in 
industrial development. The industrial units include large printing establishments, unit 
engaged in manufacturing of scales, knives, locks, furniture, leather goods, scissors 
etc. There are numerous lock works in city. Handloom, Carpet and glass industry are 
also found in the district. Table 2.22 clearly shows the number of industries and 
industrial groups in the district, there are total numbers of 815 industries, which 
include 242 registered industries, 539 small scale industries and 34 Khadi industries 
which employed the 15741 persons. Most of the industries are set up in the urban area 
only a few industries are in the rural area (Figure 2.22). 
Figure: 2.21 
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Table 2.22 Aligarh District: Blockwise Distribution of Industries (2011-12) 
Blocks 
Registered Industries Small Scale Industries Khadi Industries 
No. of 
Units 
Employed 
Persons 
No. of 
Units 
Employed 
Persons 
No. of 
Units 
Employed 
Persons 
1. Tappal 0 0 5 15 0 0 
2. Chandaus 0 0 6 19 0 0 
3. Khair 4 95 16 35 6 38 
4. Jawan 
Sikanderpur 
6 362 9 23 2 10 
5. Lodha 6 170 11 25 7 32 
6. Dhanipur 10 171 15 35 3 14 
7. Gonda 3 270 12 27 1 6 
8. Iglas 7 966 17 41 1 6 
9. Atrouli 2 270 5 17 6 30 
10. Bijouli 0 0 1 2 0 0 
11.Gangiri 0 0 1 3 5 28 
12. Akrabad 1 145 5 17 3 18 
Total Rural 39 2449 103 259 34 182 
Total Urban 203 10636 436 2215 0 0 
Total District 242 13085 539 2474 34 182 
Source: District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh, 2011-12 
Figure: 2.22 
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Out of the total only 39 registered industries are in the rural area remaining 
203 industries are in urban area. Highest numbers of registered industries are reported 
in Dhanipur (10) and the lowest in Akrabad i.e. (1). The highest numbers of small 
scale industries are recorded in Iglas i.e. 17 and lowest in Bijouli and Gangiri i.e. 1. 
Transportation and Communication 
Transportation and Communication is one of the important aspects for the 
balanced regional socio-economic development. Transportation and communication 
play an important role in the movements of the surplus goods to deficient areas and 
people from one place to another place. The district is well connected by railways as 
well as roads. The railway track in the district runs to a total length of 83 kilometres 
having 10 railway stations including halts. The total length of roads, including roads 
under government departments and local bodies, is 2563 kilometres. 
Table 2.23 Aligarh District: Blockwise Number of Transportation and 
Communication Services (2010-2011) 
Blocks 
Length  of  roads 
(in kms) Railway 
Station 
Bus 
Stop 
Post 
Office 
Total P.W.D. 
1. Tappal 158 140 - 10 23 
2. Chandaus 202 178 1 10 36 
3. Khair 185 177 - 11 34 
4. Jawan Sikanderpur 212 199 4 10 27 
5. Lodha 245 242 2 14 28 
6. Dhanipur 232 227 2 8 26 
7. Gonda 187 182 - 14 26 
8. Iglas 199 192 - 23 19 
9. Atrouli 313 294 1 23 28 
10. Bijouli 169 164 - 11 22 
11. Gangiri 230 222 - 18 33 
12. Akrabad 231 226 - 17 24 
Total 2563 2443 10 169 326 
Source: District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh, 2011-12 
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Two national highways (NH-91, NH-93) pass through Aligarh district, 
whereas, state highways account for 164 kilometres including district roads for 96 
kilometres. Other district and rural roads run through a length of 1293 kms. Average 
length of road for every one lakhs of population is 76.8 kilometres. There are 2 main 
bus terminals in the district i.e. Masoodabad bus terminal and Gandhi Park Bus 
terminal from where Uttar Pradesh State Road Transport Corporation (UPSRTC) 
buses serve cities all over the state of Uttar Pradesh and many other cities in 
Uttarakhand, Rajasthan, Madhya Pradesh and Haryana. 
 
 
 
 
 
 
 
 
 
 
 
 
Blockwise length of road is given in Table 2.23 highest length of road is 
recorded in Atrauli (313), while the lowest is in Tappal (158) kms. Figure 2.23 shows 
the transportation network in the study area. Table 2.21 further reveals the block wise 
distribution of post office in the district, where it has been observed that Chandaus has 
highest number of post office (36) followed by Khair (34), and Gangiri (33), while 
Iglas has lowest number (19) of post office. 
Figure: 2.23 
Source: Census of India, (2011), Administrative Atlas Uttar Pradesh, Volume, 1 
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Electricity 
Aligarh district is predominantly agrarian in economic activity more than 70 
percent of its population is involved in agricultural practices. Electricity is an 
important input to accelerate the process of production in terms of high value 
commodities and thus leading to economic development and improvement in the 
quality of life. The network of electricity cover all 1199 inhabited villages of the 
district while the total consumption of electricity is 5, 90,201 thousand kwh. Out of 
this, agriculture sector consumes 1, 53,576 thousand kwh. Per capita consumption of 
electricity in the district is 193.9 kwh. 
Table 2.24 Aligarh District: Blockwise Percentage of Electrified Villages to total 
Villages (2010-11) 
Blocks 
Number of 
Electrified villages 
Percentage of Electrified 
Villages 
1. Tappal 81 93.10 
2. Chandaus 88 95.65 
3. Khair 94 97.92 
4. Jawan Sikanderpur 108 100.00 
5. Lodha 127 95.49 
6. Dhanipur 96 97.96 
7. Gonda 69 83.13 
8. Iglas 102 99.03 
9. Atrouli 110 100.00 
10. Bijouli 78 91.76 
11. Gangiri 88 88.89 
12. Akrabad 82 95.35 
Total 1123 97.52 
Source: District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh, 2010-11 
Table 2.24 shows the blockwise percentage of electrified villages in the study 
area. In the study area 97.52 percent of the total villages are electrified. Highest 
electrified block is Jawan Sikanderpur and Atrauli where 100 percent villages are 
electrified, while the lowest electrified blocks is Gonda 83.13 percent followed by 
Gangiri and Bijouli. 
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Rural Market 
In addition to direct physical infrastructure required to support the agricultural 
sector, there is a strong need to supplement it with marketing while addressing various 
challenges in the agriculture sector. The decision on the investment in agriculture 
sector depends on the price response from the market. If the market response will be 
good the investment from the private sector will be higher (Timmer, 1995). 
Table 2.25 Aligarh District: Blockwise Distribution of Rural Markets (2010-11) 
S. No. Blocks Rural Markets 
1 Tappal 6 
2 Chandaus 4 
3 Khair 4 
4 Jawan Sikanderpur 8 
5 Lodha 9 
6 Dhanipur 2 
7 Gonda 4 
8 Iglas 4 
9 Atrouli 9 
10 Bijouli 13 
11 Gangiri 19 
12 Akrabad 10 
Total 92 
   Source: District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh, 2011-12 
In other word market is one of the driving forces to the production portfolio 
and decision making process to the farmers resulting into better socio-economic 
development. Perusal of Table 2.25 and Figure 2.24 clearly shows blockwise spatial 
distribution of rural market facilities in the district and there are total 92 rural markets 
in the district. The highest numbers of rural markets are available in Gangiri (19) 
followed by Bijouli (13), while the lowest number of market is available in Dhanipur 
Figure 2.24. 
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Infrastructure is a driving force for achieving faster sustainable growth of 
agricultural output. The central and state governments are making heavy 
investment in agriculture and rural infrastructure; to make it more efficient and 
competitive, opting it as a significant strategy for agriculture development in the 
liberalised economic world. It plays very supportive role for those whose size of 
landholdings is very small and traditional crops with low productivity are failing to 
provide sustained income and employment to the people dependent on it. Such a 
small size of landholdings poses serious threat for smooth flow of livelihood. It 
becomes very difficult for the farmers to improve their earnings, only by raising the 
yield of existing crops, mainly cereals. The conditions of farmers continue to be 
miserable and stricken with fragmentation of land (due to the law of inheritance), 
low productivity, migration, poverty, malnutrition, hunger and starvation.  
Achieving of sustainable livelihood security for the large number of farmers 
requires diversification of agriculture and increased productivity. Shifting to the 
value added and remunerative crops seems to be the only solution to avert these 
problems and greater role of rural infrastructure facilities and amenities is 
undeniable and beyond any debate. The high value crops on small farms are labour 
intensive in many cases, capable of providing employment and also higher income 
due to high remunerative potentials to a large section of the rural households facing 
the problems of seasonal unemployment and underemployment under traditional 
crops growing system. An optimum level of rural infrastructure helps to increase 
the production and consumption, lowering of malnutrition, resulting sustainable 
livelihood and food security. Shifting to value added crops and employment 
generation need an assured market for products vis a vis easy access to inputs. The 
poor transportation facilities hinder the farmer‟s accessibility to the market, both at 
input and output level. Keeping all this in view, an attempt has been made in the 
present chapter to examine the impact of infrastructural facilities on agriculture 
diversification in the study area. 
The term „infrastructure‟ has been defined differently by different scholar in 
their respective fields. The term was coined by joining the words „infra‟ and 
„structure‟ thereby meaning subordinate parts, substructure or foundation on which 
an entrepreneur or a system depends upon, it may be said that infrastructure is 
instrumental in the development of agriculture (Nayak, 1999). 
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 Many scholars classified infrastructure in different categories such as 
economic infrastructure, social infrastructure; financial infrastructure, 
technological infrastructure and agricultural infrastructure. Basically all kinds of 
infrastructure are complementary to each other. The agricultural infrastructure 
includes all basic services, facilities, equipment and institutions that are needed for 
the sustainable economic growth and efficient functioning of the economy. In the 
study area, 86 percent of landholdings is small and marginal. Seventy percent 
population depends upon the agriculture sector directly or indirectly, signifies the 
role of infrastructure to boost the agriculture sector. The degree of relation between 
the infrastructure and agricultural development varies according to the 
geographical, socio-cultural and economic conditions of the region. Some 
infrastructural facilities are more important for a particular region but the facilities 
may not be that important for others e.g. in arid regions development of irrigation 
is much more important than the other facilities. Varied nature of agricultural 
development is mainly result of variation in one or all of these indicators over time 
and space. The new agricultural technology has played a significant role not only in 
minimizing the risk from environmental constraints but also has augmented the 
yield level of the crops. A series of methods have been evolved to increase 
productivity by using fertilizers and better techniques. The speedy and sustainable 
development of agriculture by and large depends on bringing technological change 
and spatial diffusion of agricultural innovations.  
 Though the agriculture sector in study area has experienced a significant 
breakthrough in post green revolution era, both production and yield levels have 
increased considerably after introduction of new agricultural technologies, but still 
there has been slow and inadequate application of technology in agricultural 
production. The productivity of the farm lands is now improving due to recent 
adoption of modern agricultural inputs. The objective of the present analysis is to 
examine the impact of technological and institutional infrastructure on agriculture 
diversification. The methodological principle adopted for analysis is based on 
qualitative and quantitative techniques using secondary sources of data for the year 
2010-11 pertaining to sequent indicators such as size of landholdings, electricity, 
sources of irrigation, agricultural implements, road density, agriculture cooperative 
society, banking facilities, veterinary services, seed sale centre, fertilizer sale 
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centre, cold storage, transportation, communication and markets at block level.  To 
examine the impact of infrastructural facilities on the level of agriculture 
diversification, Karl Pearson‟s coefficient of correlation technique has been used and 
the significance of their correlation has been tested with student “t” test technique. 
3.1 Size of Landholdings 
The size of landholdings has great influence upon the efficiency and the 
productivity of farming. In the Indian context, the size of landholdings is very small 
and fragmented. This has been listed as one of the major problems of Indian 
agriculture. According to one group of scholars, there is a positive correlation 
between the big size of landholding and adoption of agricultural innovations. The 
argument put forth in its support is that many innovations such as tractor, power 
sprayer, power duster and harvester can be used economically only in contiguous and 
large strip of fields. 
Table 3.1 Aligarh District: Blockwise Percentage of Size of Landholdings in 
hectares (2010-11) 
Blocks 
Less than 
0.05 
0.50 to 
1.00 
1.00 to 
2.00 
2.00 to 
4.00 
4.00 to 
10 
10 
or more 
1. Tappal 7.45 9.25 9.26 7.88 5.92 2.24 
2. Chandaus 4.60 3.48 3.57 3.72 3.61 3.13 
3. Khair 7.48 5.02 5.97 7.05 7.79 6.94 
4. Jawan 
Sikanderpur 
4.87 2.97 6.41 6.36 7.11 14.77 
5. Lodha 6.08 7.08 4.84 4.32 4.41 8.95 
6. Dhanipur 11.81 11.20 6.37 5.68 7.20 14.32 
7. Gonda 6.52 6.52 6.62 7.82 5.01 3.58 
8. Iglas 11.33 6.73 12.96 5.35 2.90 4.47 
9. Atrouli 8.50 12.30 6.17 10.81 2.58 1.12 
10. Bijauli 10.08 4.74 18.53 10.67 2.25 3.13 
11. Gangiri 14.19 15.51 9.45 12.78 25.30 19.69 
12. Akrabad 7.08 15.18 9.85 17.55 25.92 17.67 
Total 40.35 18.82 24.12 12.17 4.35 0.18 
Source: District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh, Projected from 2000-01 
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Table 3.1 shows blockwise distribution of landholdings in percentage. About 
40.35 percent landholdings are less than 0.05 hectare and 0.18 percent is more than 10 
hectares. The size of landholding ranging from 0.50 to 1.00 hectare constitutes only 
18.82 percent. About 24.12 percent size of landholdings is shared by 1.00 to 2.00 
hectares and only 12.17 percent size of landholdings comes under 2.00 to 4.00 
hectares. This analysis clearly indicates that more than 83.29 percent size of 
landholdings is less than two hectares. Gangiri block has witnessed the highest 
percentage of size of landholding less than 0.05 hectare and the lowest in Chandaus. 
Gangiri block has also witnessed the highest percentage of size of landholding more 
than 10 hectares and the lowest in Atrauli. 
The spatial pattern of size of landholdings as depicted in Figure 3.1 reveals 
that only two blocks namely Akrabad and Gangiri blocks come under high size of 
landholdings. Five blocks namely Atrauli, Bijauli, Dhanipur, Iglas and Tappal come 
under the medium category of size of landholdings. Remaining five blocks namely 
Chandaus, Khair, Jawan Sikanderpur, Lodha and Gonda come under the low category 
of size of landholdings. 
Figure: 3.1 
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3.2 Electricity 
Electricity is an important input to accelerate the process of production and 
thus leading to economic development and improvement in the quality of life. It is 
one of the critical elements in raising the standard of living of a region. More regular 
and ample is the availability of electricity, more even will be the path to economic 
development. The modern living, whether in rural areas or in urban areas heavily 
depends on new technology which is electric power-based. Similarly, the 
innovations in various economic sectors use power to a greater extent. Hence, the 
level of electricity consumption in an area is an indispensable indicator of economic 
transformation. In order to bridge the development gap between space and people and 
also to lay the foundation of a modern agricultural economy by the application of 
modern inputs and technology, the country has been striving for generation of more 
electricity, cent percent electrification of the villages and progressive increase in per 
capita consumption of electricity. 
Table 3.2 Aligarh District: Blockwise Percentage of Electrified Villages to total 
Villages (2010-11) 
Blocks 
Number of 
Electrified villages 
Percentage of Electrified 
Villages 
1. Tappal 81 93.10 
2. Chandaus 88 95.65 
3. Khair 94 97.92 
4. Jawan Sikanderpur 108 100.00 
5. Lodha 127 95.49 
6. Dhanipur 96 97.96 
7. Gonda 69 83.13 
8. Iglas 102 99.03 
9. Atrouli 110 100.00 
10. Bijauli 78 91.76 
11. Gangiri 88 88.89 
12. Akrabad 82 95.35 
Total 1123 97.52 
Source: District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh, 2010-11 
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Table 3.2 and Figure 3.2 show the blockwise distribution of electrified villages 
in the district. About 97.52 percent of the total villages of the district are electrified; 
highest percent is recorded in Jawan Sikanderpur 100.00 percent, Atrouli 100.00 
percent, followed by Iglas 99.03 percent, Dhanipur 97.96 percent, Khair 97.92 
percent, Chandaus (95.65 percent). The lowest electrified blocks are Gonda 83.13 
percent, Gangiri 88.89 percent and Bijauli 91.76 percent. Figure 3.2 shows that five 
blocks namely Khair, Iglas, Jawan Sikanderpur, Atrauli and Dhanipur come under 
high category. Four blocks namely Tappal, Chandaus, Lodha and Akrabad come 
under medium category, while only three blocks i.e. Gonda, Bijauli and Gangiri are in 
low category. 
3.3 Irrigation 
Irrigation means the artificial application of water to overcome the deficiency 
in rainfall for growing crops (Contor, 1967). Agriculture without irrigation is limited 
and if the rainfall decreases to less than 30 cm, the cultivation of crops becomes 
impossible without irrigation (King, 1953). Irrigation is one of the most significant 
agricultural inputs on which success of other inputs depends. The spread of new 
Figure: 3.2 
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technology, particularly the high yielding varieties of seeds and use of fertilizers are 
conditioned by the availability of water. It may not be appropriate to leave agriculture 
to the vagaries of monsoon. In monsoon lands like India, where the rainfall and its 
distribution shows wide variations, irrigation facilities are essential for achieving 
assured and high level of agricultural production (Acharya and Jogi, 2004; Ashfaq 
et.al. 2008). Assured irrigation is undoubtedly essential in those areas where rainfall is 
very erratic and uncertain. The creation of irrigation facilities not only induces 
farmers to change their cropping pattern by substituting high value crops in place of 
low value crops and replacing traditional varieties by new ones, but it also helps for 
intensive use of inputs to maximize the agricultural productivity (Chand, 1995, 
Economic Survey of India 2008-09). 
Table 3.3 Aligarh District: Blockwise Status of Sources of Irrigation (2010-11) 
Blocks 
Canal length 
(km.) 
Government 
Tube Wells(No.) 
Permanent 
Wells (No.) 
Private Pump 
Sets (No.) 
1. Tappal 84 (14.87) 15 (2.41) 0 (0.00) 3896 (6.30) 
2. Chandaus 16 (2.83) 58 (9.34) 0 (0.00) 5060 (8.18) 
3. Khair 55 (9.73) 45 (7.25) 0 (0.00) 6738 (10.90) 
4. Jawan 
Sikanderpur 
83 (14.69) 43 (6.92) 10 (14.93) 3848 (6.22) 
5. Lodha 6 (1.06) 74 (11.92) 15 (22.39) 2935 (4.75) 
6. Dhanipur 45 (7.96) 31 (4.99) 12 (17.91) 4980 (8.05) 
7. Gonda 35 (6.19) 9 (1.45) 12 (17.91) 7510 (12.14) 
8. Iglas 32 (5.66) 24 (3.86) 0 (0.00) 6112 (9.88) 
9. Atrouli 6 (1.06) 123 (19.81) 10 (14.93) 4753 (7.69) 
10. Bijauli 59 (10.44) 61 (9.82) 0 (0.00) 4701 (7.60) 
11. Gangiri 24 (4.25) 103 (16.59) 0 (0.00) 5735 (9.27) 
12. Akrabad 120 (21.24) 35 (5.64) 8 (11.94) 5572 (9.01) 
Total 565 (100.00) 621 (100.00) 67 (100.00) 
61840 
(100.00) 
Source: District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh, 2010-11 
Table 3.3 shows the blockwise status of sources of irrigation facilities in 
Aligarh district. The study shows that canals and private pumps are the most 
important source of irrigation in the study area. The total length of canals present in 
the district is 565 kms. All blocks of the district have canals irrigation facility, but the 
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length of canal varies from 120 kms in Akrabad to 6 kms in Lodha and Atrauli. After 
canals, private pump sets also play a major role in the irrigation of the district. It is 
also clear from the table that the blocks which are experiencing the lesser canal 
irrigation system are more developed in the other sources of irrigation such as private 
pump sets, government tube wells etc. 
Figure 3.3 shows the regional variation in the level of sources of irrigation in 
study area. Three blocks namely Akrabad, Gonda and Dhanipur with the index value 
above 0.19 comes under the high category of sources of irrigation. Besides these 
blocks four blocks experience the medium level of irrigation sources such as Jawan 
Sikanderpur, Khair, Iglas and Atrouli with an index value of 0.19 to -0.10. 
Remaining blocks recorded the low category of sources of irrigation namely Tappal, 
Bijauli, Gangiri, Lodha and Chandaus. 
3.4 Agricultural Implements 
Modern agricultural machines and tools play a contributing role in increasing 
agricultural productivity as they save time and energy of farmers. In agricultural 
production process, a number of operations from preparation of seed bed to the final 
Figure: 3.3 
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processing are to be performed by machines required to achieve the higher 
efficiency. Thus, in order to make agriculture productive and profitable, efficient and 
time saving devices should be brought in use to minimize the production cost as well 
as time required for agricultural operations. However, in the context of 
commercialization of agriculture system and phenomenal increase of population, 
mechanization of farms plays an important role in teeming and feeding of millions of 
people of the world. The use of modern methods of irrigation, modern machineries 
like combined harvesters and threshers, tractors etc. have contributed a lot in 
increasing the agricultural output due to their timeliness and efficiency of operations 
(Hassan, 2013). 
Table 3.4 shows the spatial distribution of different types of agricultural 
implements in the study area. The analysis indicates that the use of wooden ploughs 
is high as compared to the iron ploughs. The use of wooden ploughs is highest in 
Gangiri block i.e. 16.34 percent whereas lowest in Atrauli block i.e. 3.38 percent. In 
case of iron plough, the highest concentration is observed again in Gangiri and the 
lowest in Gonda block. The use of advanced harrow and cultivator, advanced 
thrasher machines, sprayer and sowing instruments are also very common in the 
study area. There are 6810 advanced harrow and cultivator, 8424 advanced thrasher 
machines, 2643 sprayers and 574 sowing instruments in the district. The use of 
advanced harrow and cultivator is highest in Tappal block 15.33 percent and lowest 
in Iglas 2.36 percent. There is great regional variation in the use of advanced sowing 
instruments in the district. It varies from 17.42 percent in Tappal to 2.96 percent in 
Atrouli. The use of tractor shows the highest regional variation from 48.39 percent in 
Tappal to 2.08 percent in Bijauli. 
Figure 3.4 shows the regional variation in the level of agricultural implements 
in the study area. Overall analysis suggests that only two blocks of the study area are 
experiencing the high level of agriculture implements i.e. Tappal and Gangiri with 
index value above 0.26. Seven blocks are under the medium category namely Khair, 
Akrabad, Dhanipur, Chandaus, Lodha, Atrouli and Bijauli. Remaining three blocks 
namely, Gonda, Iglas and Jawan Sikanderpur come under the low category of 
agricultural implements and the index value is below -0.26. 
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             Table 3.4 Aligarh District: Blockwise Agricultural Implements (2010-11) 
Blocks 
Plough Advance 
Harrow & 
Cultivator 
Advance 
Thrasher 
Machine 
Sprayer 
Advance 
Sowing 
Instruments 
Tractor 
Wooden Iron 
1. Tappal 1198 (8.10) 604 (9.34) 1044 (15.33) 509 (6.04) 697 (26.37) 100 (17.42) 12410 (48.39) 
2. Chandaus 1336 (9.04) 547 (8.46) 614 (9.02) 359 (4.26) 103 (3.90) 58 (10.10) 1680 (6.55) 
3. Khair 1039 (7.03) 505 (7.81) 720 (10.57) 419 (4.97) 662 (25.05) 62 (10.80) 1309 (5.10) 
4. Jawan 
Sikanderpur 
571 (3.86) 339 (5.24) 576 (8.46) 1017 (12.07) 45 (1.70) 23 (4.01) 1354 (5.28) 
5. Lodha 1425 (9.64) 540 (8.35) 632 (9.28) 389 (4.62) 0 (0.00) 50 (8.71) 1325 (5.17) 
6. Dhanipur 1343 (9.09) 634 (9.81) 584 (8.58) 299 (3.55) 323 (12.22) 37 (6.45) 1167 (4.55) 
7. Gonda 1239 (8.38) 204 (3.16) 189 (2.78) 419 (4.97) 185 (7.00) 39 (6.79) 1396 (5.44) 
8. Iglas 808 (5.47) 241 (3.73) 161 (2.36) 478 (5.67) 307 (11.62) 55 (9.58) 1476 (5.76) 
9. Atrouli 500 (3.38) 442 (6.84) 437 (6.42) 2442 (28.99) 235 (8.89) 17 (2.96) 907 (3.54) 
10. Bijauli 1145 (7.75) 708 (10.95) 379 (5.57) 957 (11.36) 34 (1.29) 31 (5.40) 534 (2.08) 
11. Gangiri 2416 (16.34) 1172 (18.13) 876 (12.86) 867 (10.29) 0 (0.00) 29 (5.05) 1026 (4.00) 
12. Akrabad 1762 (11.92) 528 (8.17) 598 (8.78) 269 (3.19) 52 (1.97) 73 (12.72) 1060 (4.13) 
Total 12782(100.00) 6464(100.00) 6810(100.00) 8424 (100.00) 2643(100.00) 574(100.00) 25644(100.00) 
  Source: District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh, Projected from 2003 
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3.5 Rural Road Density 
Road density is the ratio of total road length to the geographical area of the 
region. The importance of good roads and transport networks in accelerating the pace 
of economic development of the region cannot be neglected. High road availability 
augments the locational advantage of farms due to transportation and access to 
markets. As it becomes easier to ship produce quickly without damaging it, farmers 
shifted from low-value cereals to high-value fruit. 
Table 3.5 shows the regional variation in the level of road density. The table 
suggests that highest road density is observed in Atrouli block i.e. 1.27 followed by 
Lodha, Akrabad and Dhanipur. The lowest road density has been recorded in Tappal 
block i.e. 0.49. Figure 3.5 clearly depicts the four blocks namely Akrabad, Dhanipur, 
Lodha and Atrauli come under high category of road density, while Jawan 
Sikanderpur, Iglas, Bijauli and Gangiri are in the medium category of road density. 
Remaining four blocks namely Gonda, Chandaus, Khair and Tappal are experiencing 
the low category of road density in the study area.  
Figure: 3.4 
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Table 3.5 Aligarh District: Blockwise Density of Road per Sq. Km. (2010-11) 
Blocks Length  of  Road Area in Sq. Km Road Density 
1. Tappal 158 319.47 0.49 
2. Chandaus 202 279.68 0.72 
3. Khair 185 289.73 0.64 
4. Jawan Sikanderpur 212 231.82 0.91 
5. Lodha 245 217.31 1.13 
6. Dhanipur 232 233.27 0.99 
7. Gonda 187 252.21 0.74 
8. Iglas 199 220.15 0.90 
9. Atrouli 313 246.73 1.27 
10. Bijauli 169 190.43 0.89 
11. Gangiri 230 293.02 0.78 
12. Akrabad 231 211.88 1.09 
Total 2563 2985.7 0.86 
Source: District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh, 2010-11 
Figure: 3.5 
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3.6 Primary Agricultural Cooperative Societies 
A cooperative society is where farmers pool their resources in certain areas of 
activity. A broad typology of agricultural cooperatives distinguishes between 
agricultural service cooperatives, which provide various services to their individually 
farming members, and agricultural production cooperatives, where production 
resources such as land, machinery are pooled. Table 3.6 shows the spatial distribution 
of primary agricultural cooperative societies in the study area. The analysis indicates 
that five blocks of the study region are under the high category of agricultural 
cooperative societies. These blocks are Gangiri, Akrabad, Iglas, Dhanipur and Bijauli 
and the index value is >0.48. 
Table 3.6 Aligarh District: Blockwise Number of Primary Agricultural 
Cooperative Societies per ten thousands of Rural Population (2010-11) 
Blocks Numbers 
1. Tappal 0.41 
2. Chandaus 0.25 
3. Khair 0.37 
4. Jawan Sikanderpur 0.23 
5. Lodha 0.28 
6. Dhanipur 0.60 
7. Gonda 0.54 
8. Iglas 0.61 
9. Atrouli 0.38 
10. Bijauli 0.59 
11. Gangiri 0.68 
12. Akrabad 0.65 
Source: District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh, 2010-11 
The medium category comprises with Gonda and Tappal and the index value 
ranges between 0.48 to -0.53. The index of low category lies below the -0.53, and the 
blocks are Atrouli, Khair, Lodha, Chandaus and Jawan Sikanderpur, Figure 3.6 
depicted the regional variation in the occurrence of agriculture cooperative societies. 
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3.7 Banking Facilities 
Financial institutions like banking are one of the important components in the 
process of socio-economic development for any region. It is the banking system 
which regulates the monetary resources in the region. It includes commercial banks, 
cooperative banks, primary agricultural banks, credit societies. These institutions 
promote saving on one side and invest on the other side. These institutions are also 
referred to as "facilitators". These provide loans to the traders, farmers, business 
units, and small and cottage industries owners for a short period of time so that they 
can fulfill their immediate needs. Table 3.7 clearly shows that there are total 88 banks 
in the district out of which 34 are nationalized banks, 46 are rural banks whereas 8 are 
non-commercial nationalized banks. 
Spatial distribution of banks shows that four blocks namely Jawan 
Sikanderpur, Chandaus, Tappal and Gonda come under high category of rural banks. 
Four blocks namely Bijauli, Gangiri, Akrabad and Dhanipur come under medium 
category. Iglas, Lodha, Khair and Atrauli come under low category (Figure 3.7). 
Figure: 3.6 
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Table 3.7Aligarh District: Blockwise Number of Commercial and Non-
commercial Rural Banks (2010-11) 
Blocks 
Nationalized 
Banks 
Rural Banks 
Non-Commercial 
Nationalized Banks 
1. Tappal 4 (11.76) 6 (13.04) 0 (0.00) 
2. Chandaus 3 (8.82) 4 (8.70) 2 (25.00) 
3. Khair 3 (8.82) 2 (4.35) 0 (0.00) 
4. Jawan Sikanderpur 7 (20.59) 2 (4.35) 1 (12.50) 
5. Lodha 2 (5.88) 4 (8.70) 0 (0.00) 
6. Dhanipur 2 (5.88) 6 (13.04) 0 (0.00) 
7. Gonda 2 (5.88) 5 (10.87) 1 (12.50) 
8. Iglas 1 (2.94) 3 (6.52) 1 (12.50) 
9. Atrouli 4 (11.76) 3 (6.52) 0 (0.00) 
10. Bijauli 2 (5.88) 4 (8.70) 1 (12.50) 
11. Gangiri 3 (8.82) 4 (8.70) 0 (0.00) 
12. Akrabad 1 (2.94) 3 (6.52) 2 (25.00) 
Total 34 (100.00) 46 (100.00) 8 (100.00) 
Source: District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh, 2010-11. 
 
Figure: 3.7 
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3.8 Veterinary Services 
Animal husbandry is an important allied sector of agriculture and has also 
proved to be a good remunerative enterprise in the agriculture sector. For the better 
development of the animal husbandry, government has setup many hospital and 
artificial fertility centers to develop the high quality and high quantity products. Table 
3.8 clearly shows the spatial distribution of these facilities in the study area. Out of 
the total, 32 are veterinary hospitals, 7 are D-Class veterinary hospitals, 117 animal 
development centres and 66 artificial fertility centres have been found in the study 
area. 
Figure 3.8 clearly depicts that the two blocks of the study area witness high 
level of veterinary services i.e. Atrouli and Chandaus, and two blocks namely, Jawan 
Sikanderpur and Akrabad experience the low category of veterinary services. 
Remaining eight blocks come under medium category of veterinary services and these 
blocks are Tappal, Khair, Dhanipur, Gonda, Iglas, Lodha, Bijauli and Gangiri. 
Table 3.8 Aligarh District: Blockwise Number of Veterinary Hospitals and other 
Facilities (2010-11) 
Blocks 
Veterinary 
Hospital 
D Class 
(VH) 
Animal Development 
Centre 
Artificial 
(FC) 
1. Tappal 3 (9.38) 0 (0.00) 15 (12.82) 7 (10.61) 
2. Chandaus 4 (12.50) 0 (0.00) 20 (17.09) 9 (13.64) 
3. Khair 3 (9.38) 0 (0.00) 22 (18.80) 5 (7.58) 
4. Jawan 
Sikanderpur 
2 (6.25) 1 (14.29) 2 (1.71) 4 (6.06) 
5. Lodha 1 (3.13) 1 (14.29) 5 (4.27) 7 (10.61) 
6. Dhanipur 3 (9.38) 1 (14.29) 1 (0.85) 6 (9.09) 
7. Gonda 4 (12.50) 0 (0.00) 2 (1.71) 7 (10.61) 
8. Iglas 1 (3.13) 2 (28.57) 2 (1.71) 5 (7.58) 
9. Atrouli 5 (15.63) 1 (14.29) 17 (14.53) 7 (10.61) 
10. Bijauli 4 (12.50) 0 (0.00) 7 (5.98) 5 (7.58) 
11. Gangiri 1 (3.13) 1 (14.29) 22 (18.80) 2 (3.03) 
12. Akrabad 1 (3.13) 0 (0.00) 2 (1.71) 2 (3.03) 
Total 32 (100.00) 7 (100.00) 117 (100.00) 66 (100.00) 
Source: District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh, 2010-11 
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3.9 Fertiliser and Seed Sale Centre 
After the green revolution, the major forces which brought the changes in the 
production portfolio of Indian agriculture are the irrigation along with the fertilizer 
and high yielding varieties of seeds. Thus, the high level of production is the outcome 
of these three miraculous inputs and absence of any one of these will not give the 
desired result to the farmers. 
Table 3.9 clearly reveals the regional variation in the fertiliser sale centers has 
been given. A total of 708 fertilizer sale centers are functioning in the study area. 
Blocks which are above the index value of 0.32 are considered under the high 
category; while those below -0.30 are categorized under low category.  Figure 3.9 
shows the regional variation in the fertilizer sale centers. Three blocks namely Lodha, 
Akrabad and Gangiri come under the high category of the fertilizer sales centers, 
while the low category encompasses the five blocks namely, Tappal, Khair, 
Chandaus, Jawan Sikanderpur and Bijauli. Four blocks namely Iglas, Gonda, 
Dhanipur and Atrauli come under the medium category. 
Figure: 3.8 
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Table 3.9 Aligarh District: Blockwise Number of Fertilizer Sale Centers (2010-11) 
Blocks 
Fertilizer Sale Centre Number 
Cooperative 
Department 
Agriculture Department Others 
1. Tappal 8(7.55) 1(11.11) 30(5.06) 
2. Chandaus 5(4.72) 1(11.11) 43(7.25) 
3. Khair 7(6.60) 0(0.00) 48(8.09) 
4. Jawan Sikanderpur 4(3.77) 1(11.11) 40(6.75) 
5. Lodha 7(6.60) 1(11.11) 64(10.79) 
6. Dhanipur 11(10.38) 1(11.11) 45(7.59) 
7. Gonda 9(8.49) 1(11.11) 32(5.40) 
8. Iglas 10(9.43) 0(0.00) 56(9.44) 
9. Atrouli 7(6.60) 1(11.11) 62(10.46) 
10. Bijauli 10(9.43) 0(0.00) 42(7.08) 
11. Gangiri 16(15.09) 1(11.11) 60(10.12) 
12. Akrabad 12(11.32) 1(11.11) 71(11.97) 
Total 106(100.00) 9(100.00) 593(100.00) 
Source: District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh, 2010-11 
Figure: 3.9 
132 
 
Table 3.10 Aligarh District: Blockwise Number of Seed Sale Centers (2010-11) 
Blocks 
Seed Sale Centre Number 
Coop. Deptt. Agri. Deptt. Others 
1. Tappal 8(7.55) 1(12.50) 30(8.31) 
2. Chandaus 5(4.72) 1(12.50) 28(7.76) 
3. Khair 7(6.60) 0(0.00) 26(7.20) 
4. Jawan Sikanderpur 4(3.77) 1(12.50) 19(5.26) 
5. Lodha 7(6.60) 1(12.50) 38(10.53) 
6. Dhanipur 11(10.38) 1(12.50) 47(13.02) 
7. Gonda 9(8.49) 1(12.50) 25(6.93) 
8. Iglas 10(9.43) 0(0.00) 27(7.48) 
9. Atrouli 7(6.60) 0(0.00) 36(9.97) 
10. Bijauli 10(9.43) 1(12.50) 14(3.88) 
11. Gangiri 16(15.09) 0(0.00) 39(10.80) 
12. Akrabad 12(11.32) 1(12.50) 32(8.86) 
 Total 106(100.00) 8(100.00) 361(100.00) 
Sources: District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh, 2010-11. 
Figure: 3.10 
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Table 3.10 and Figure 3.10 clearly depict the regional variation in the 
distribution of seeds sale centers. Three blocks are under high category of seed sale 
centre; namely, Lodha, Dhanipur and Gangiri while two blocks experience the low 
category i.e. Jawan Sikanderpur and Bijauli. Seven blocks are under the medium 
category namely, Atrouli, Akrabad, Tappal, Chandaus, Iglas, Khair and Gonda. 
3.10 Cold Storage 
India is the largest producer of fruits and second largest producer of vegetables 
in the world. In spite of that per capita availability of fruits and vegetables is quite low 
because of post harvest losses. Cold storage is one of the most important 
infrastructures in promoting and supporting the production of perishable items. 
Vegetables like onion and potato requires the cold storage to store them for longer 
time. Table 3.11 shows the regional variation in the number of cold storage in the 
study area. It is clear from the table that, there are total 52 cold storages in the district. 
The number of cold storage ranges from 0 in Tappal, Chandaus, Atrouli, Bijauli and 
Akrabad to 20, in Iglas. 
Table 3.11 Aligarh District: Blockwise Number of Cold Storage (2010-11) 
Blocks Cold Storage 
1. Tappal 0(0.00) 
2. Chandaus 0(0.00) 
3. Khair 13(25.00) 
4. Jawan Sikanderpur 1(1.92) 
5. Lodha 8(15.38) 
6. Dhanipur 6(11.54) 
7. Gonda 2(3.85) 
8. Iglas 20(38.46) 
9. Atrouli 0(0.00) 
10. Bijauli 0(0.00) 
11. Gangiri 2(3.85) 
12. Akrabad 0(0.00) 
Total 52(100.00) 
Source: District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh, 2010-11. 
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Figure 3.11 depicts the blockwise regional variation of cold storage. There are 
three blocks namely, Iglas, Lodha and Khair which experience the high level of cold 
storage availability. Besides these three blocks Gonda, Dhanipur and Gangiri come 
under the medium category of cold storage availability and remaining six blocks are 
in low category of cold storage availability. 
3.11 Transport and Communication Services 
Transportation and communication service is the essential part of the modern 
agriculture by which information, passengers and goods move from one place to 
another. Cheap and efficient development of transportation and communication is 
necessary for the development of agriculture in the region. Transportation networks 
act like the artery to carry the surplus products to the deficient areas. Regional 
variation in the level of transport services is given in the Table 3.12. It clearly reveals 
that high levels of transportation facilities are found in four blocks of the district i.e. 
Iglas, Lodha, Jawan Sikanderpur and Atrauli. Akrabad, Dhanipur and Gangiri come 
under medium category and remaining five blocks fall under the low category of 
transportation services (Figure 3.12). 
Figure: 3.11 
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Table 3.12 Aligarh District: Blockwise Number of Transport Services (2010-11) 
Blocks Railway Station Bus Stop 
1. Tappal 0 (0.00) 10 (5.92) 
2. Chandaus 1 (10.00) 10 (5.92) 
3. Khair 0 (0.00) 11 (6.51) 
4. Jawan Sikanderpur 4 (40.00) 10 (5.92) 
5. Lodha 2 (20.00) 14 (8.28) 
6. Dhanipur 2 (20.00) 8 (4.73) 
7. Gonda 0 (0.00) 14 8.28 
8. Iglas 0 (0.00) 23 (13.61) 
9. Atrouli 1 (10.00) 23 (13.61) 
10. Bijauli 0 (0.00) 11 (6.51) 
11. Gangiri 0 (0.00) 18 (10.65) 
12. Akrabad 0 (0.00) 17 (10.06) 
Total 10(100.00) 169 (100.00) 
Source: District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh, 2010-11. 
 Figure: 3.12 
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Table 3.13 Aligarh District: Blockwise Number of Communication Services 
(2010-11) 
Blocks Post Office P.C.O. Telephone 
1. Tappal 23 (7.06) 12 (6.90) 418 (7.84) 
2. Chandaus 36 (11.04) 7 (4.02) 343 (6.43) 
3. Khair 34 (10.43) 13 (7.47) 559 (10.48) 
4. Jawan Sikanderpur 27 (8.28) 22 (12.64) 561 (10.52) 
5. Lodha 28 (8.59) 11 (6.32) 298 (5.59) 
6. Dhanipur 26 (7.98) 8 (4.60) 827 (15.51) 
7. Gonda 26 (7.98) 10 (5.75) 141 (2.64) 
8. Iglas 19 (5.83) 29 (16.67) 593 (11.12) 
9. Atrouli 28 (8.59) 27 (15.52) 661 (12.39) 
10. Bijauli 22 (6.75) 5 (2.87) 94 (1.76) 
11. Gangiri 33 (10.12) 16 (9.20) 594 (11.14) 
12. Akrabad 24 (7.36) 14 (8.05) 244 (4.58) 
Total 326 (100.00) 174 (100.00) 5333 (100.00) 
Source: District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh, 2010-11. 
Figure: 3.13 
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Table 3.13 and Figure 3.13 shows that high level of communication services 
are found in four blocks namely Khair, Jawan, Atrauli and Gangiri. Medium category 
comprises of Chandaus, Lodha, Dhanipur and Iglas. Low category blocks are Tappal, 
Gonda, Akrabad and Bijauli. 
3.12 Rural Markets 
In addition to physical infrastructure required to support the agricultural 
sector, there is a strong need to supplement it with marketing information/knowhow, 
while addressing various challenges in the supply chain. The decision on the 
investment in agricultural sector depends on the price response from the market. If the 
market response will be good the investment from the private sector will be higher 
(Timmer, 1995). In other words, market is one of the driving forces to the production 
portfolio and decision making process to the farmers. Regional variation in the rural 
market distribution in the study area is given in the Table 3.14 and Figure 3.14. There 
are 92 rural markets reported in the study area.  
Table 3.14 Aligarh District: Blockwise Number of Rural Markets (2010-11) 
Blocks Rural Markets 
1.Tappal 6 
2.Chandaus 4 
3.Khair 4 
4.Jawan Sikanderpur 8 
5.Lodha 9 
6.Dhanipur 2 
7.Gonda 4 
8.Iglas 4 
9.Atrouli 9 
10.Bijauli 13 
11.Gangiri 19 
12.Akrabad 10 
Total 92 
Source: District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh, 2010-11. 
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Figure 3.14 depicts that, there are two blocks namely Bijauli and Gangiri 
which come under high level of market occurrence. Five block i.e. Tappal, Lodha, 
Jawan Sikanderpur, Atrauli and Akrabad experience the medium level of rural 
markets availability. Remaining five blocks namely Chandaus, Khair, Gonda and 
Iglas and Dhanipur come under low category of rural markets in the study area. 
3.13 Overall Infrastructural Facilities 
The overall infrastructural facilities are based on the composite index of total 
40 variables of different indicators such as size of landholdings,  electricity, sources 
of irrigation, agricultural implements, road density, agriculture cooperative, banking, 
veterinary services, seed sale centre, fertilizers sale centers, cold storage, 
transportation, communication, and market in each block of the study area. On the 
basis of these variables the blocks of the district are grouped into three categories i.e. 
high, medium and low. Table 3.15 and Figure 3.15 show the regional variation in the 
level of overall infrastructural facilities in the study area. A perusal of table suggests 
that highest infrastructural facilities have been observed in Atrauli block (0.41) while 
the lowest composite index has been found in Tappal i.e. -0.41. 
Figure: 3.14 
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            Table 3.15 Aligarh District: Overall Infrastructural Facilities (2010-11) 
Blocks 
Composite Index of Infrastructure Development 
Size of 
Land 
holdings 
Electricity Irrigation 
Agriculture 
Implements 
Road 
Density 
Agri* 
Coop 
Banking 
Veterinary 
services 
Sale Centre 
Cold 
Storage 
Trans** Comm*** Market 
Overall 
Infrastructural 
Facilities Fertilizer Seed 
1. Tappal -0.2 -0.35 -0.21 1.3 -3.5 -0.36 0.49 0.17 -0.39 0.00 -0.68 -0.73 -0.42 -0.35 -0.41 
2. Chandaus -1.01 0.17 -0.47 -0.05 -1.43 -1.36 0.65 0.72 -0.37 -0.08 -0.68 -0.33 0.1 -0.76 -0.40 
3. Khair -0.37 0.61 0.14 0.26 -2.2 -0.62 -0.71 0.13 -0.78 -0.15 1.35 -0.63 0.55 -0.76 -0.23 
4. Jawan 
Sikanderpur 
-0.42 1.02 0.19 -0.51 0.31 -1.48 0.53 -0.36 -0.55 -0.41 -0.52 0.85 0.49 0.07 -0.05 
5. Lodha -0.55 0.13 -0.33 -0.14 2.25 -1.18 -0.41 -0.09 0.37 0.29 0.57 0.45 -0.31 0.28 0.16 
6. Dhanipur 0.25 0.63 0.22 -0.05 1.04 0.8 0.08 0.02 0.29 0.62 0.26 -0.13 0.21 -1.18 0.22 
7. Gonda -0.45 -2.34 0.64 -0.57 -1.26 0.42 0.26 -0.03 -0.24 -0.19 -0.36 -0.34 -0.72 -0.76 -0.44 
8. Iglas -0.04 0.82 -0.15 -0.5 0.22 0.84 -0.44 -0.04 -0.27 -0.11 2.44 0.54 0.31 -0.76 0.24 
9. Atrouli -0.12 1.02 -0.18 -0.15 3.53 -0.56 -0.25 0.95 0.32 0.22 -0.68 0.94 0.92 0.28 0.41 
10. Bijauli 0.22 -0.61 -0.23 -0.26 0.07 0.74 0.01 -0.12 -0.63 -0.59 -0.68 -0.63 -1.27 1.11 -0.05 
11. Gangiri 1.47 -1.19 -0.28 0.61 -0.86 1.34 -0.21 -0.2 1.19 0.33 -0.36 0.05 0.67 2.36 0.23 
12. Akrabad 1.23 0.09 0.7 0.06 1.91 1.13 -0.01 -1.14 1.06 0.07 -0.68 -0.04 -0.53 0.48 0.31 
Source: District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh, 2010-11. 
*Agriculture Cooperative, **Transportation, *** Communication 
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The analysis of the further reveals that there are six blocks which come under 
high category of infrastructural facilities namely, Atrouli, Akrabad, Iglas, Gangiri, 
Dhanipur and Lodha. Medium category consists of two blocks namely Bijauli and 
Jawan Sikanderpur. Remaining four blocks namely, Khair, Chandaus, Tappal and 
Gonda come under the low category of infrastructural facilities. 
3.14 Impact of Infrastructural Facilities on Crop Diversification: A Quantitative 
        Analysis 
To examine the impact of infrastructural facilities on the level of crop 
diversification, Karl Pearson‟s technique of coefficient of correlation has been used 
and the significance of their correlation has been tested with student “t” test 
technique. The analysis shows that the (independent) variables of infrastructural 
facilities are either positively or negatively correlated to the level of crop 
diversification (dependent variables). Table 3.16 shows the level of correlation 
between dependent and independent variables. None of the variables are correlated at 
0.01 percent significance level except X5 (r =.595) and X6 (r =.658), which are 
positively significant at 0.05 percent level; whereas, the other variables are neither 
Figure: 3.15 
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significant at 0.01 percent level nor at 0.05 percent level but are positively and 
negatively correlated at varying degree of relationship from one another. It has been 
observed that the highest degree of correlation i.e. 65 percent is observed between 
sizes of landholdings of more than 10 hectares (X6) and level of crop diversification 
(Y) and lowest negative correlation is observed between fertilizers sale center (X15) 
and the level of crop diversification (Y) i.e. (r = 0.495). 
Table 3.16 Aligarh District: Correlation (r) between Infrastructural Facilities (X) 
and Level of Crop Diversification (Y) (2010-11) 
Independent Variables (X) 
Dependent 
Variable (Y) 
X1 Percent of  Size of landholding < 0.05 -0.278 
X2 Percent of  Size of landholding 0.50 to 1.00 -0.457 
X3 Percent of  Size of landholding 1.00 to 2.00 -0.223 
X4 Percent of  Size of landholding 2.00 to 4.00 -0.482 
X5 Percent of Size of landholding 4.00 to10 .595* 
X6 Percent of Size of landholding > 10 .658* 
X7 Percent of Electrified Villages 0.139 
X8 Percent of Sources of Irrigation 0.476 
X9 
Number of agricultural implements per ten thousand 
hectare of land 
0.023 
X10 Road Density per sq Km. 0.15 
X11 
Number of Agriculture Cooperative per ten thousands of 
rural population 
-0.286 
X12 
Number of Banking services per ten thousands of rural 
population 
-0.367 
X13 
Number of fertilizer sale centers per ten thousands of rural 
population 
-0.495 
X14 
Number of seed sale centre per ten thousands of rural 
population 
-0.211 
X15 
Number of cold storages per ten thousands of rural 
population 
0.343 
X16 
Number of transportation services per lacks of rural 
population 
0.105 
X17 
Number of communication centers per ten thousands of 
rural population 
0.251 
X18 
Number of rural markets per ten thousands of rural 
population 
0.159 
  Calculated by researcher   
**Correlation is significant at the 0.01 level,  
*Correlation is significant at the 0.05 level. 
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Further, for clear and better understanding, the impact of infrastructural 
facilities on the level of crop diversification at varying degree, the correlation has 
been grouped into four categories on the basis of their “r” value which are less than 20 
percent, 20-40 percent, 40-60 percent and more than 60 percent. The analysis in Table 
3.17 clearly reveals that most of the infrastructural facilities are associated with level 
of crop diversification having degree of correlation less than 20 percent i.e. road 
density, electricity, transportation, agriculture implements, market, seed sale center, 
size of landholding (<0.50, 0.50 to 1, 1-2, 2-4hectare), agriculture cooperative, 
banking facilities, fertilizer sale center, whereas cold storage and communication is 
observed having degree of correlation 20-40 percent and size of landholdings (4-10 
hectares) and irrigation with “r” value 40-60 percent. 
However, only size of landholdings more than 10 hectares shows a strong 
association with level of crop diversification having degree of correlation more than 
60 percent. Figure 3.16 shows the relationship between the level of infrastructural 
facilities and level of crop diversification. It has been found during study that two 
blocks, namely, Lodha and Atrauli have high level of infrastructural facility and also 
the high level of crop diversification. 
Table 3.17 Aligarh District: Degree of Relationship between Infrastructural 
Facilities and level of Crop Diversification 
Value of Correlation in (Percent) 
<20 20-40 40-60 >60 
road density, electricity, transportation, 
agricultural implements, market, seed sale 
center, size of landholding (<0.05, 0.50 to 
1, 1-2, 2-4) hectare, agriculture 
cooperative, banking, fertilizer sale centers 
cold storage, 
communication 
size of 
land 
holding 
(4-10 
hectare), 
irrigation 
size of 
landhol
ding 
>10 
hectare 
Source: based on Table 3.16 
Similarly, Jawan Sikanderpur and Bijauli have medium level of crop 
diversification due to availability of medium level of infrastructural facilities. 
Contrary to this, Khair block observed low level of infrastructural facilities and high 
level of crop diversification. Among the various determinants of agricultural 
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diversification, accessibility and size of the market have been found to play 
significant role. It has been observed that farms located near the main  markets and 
have good connectivity are more diversified as compared to those which are far away; 
because it provides better opportunity to the farmers to market their farm produce 
especially perishable items like vegetables, fruits, flowers and milk products (Ryan 
and Spencer, 2001, Shiva, 2005). 
Next to market, irrigation facility is also observed to be very important 
determinant of crop diversification. The analysis reveals that, in the blocks where 
farmers having better irrigation facility were more likely to diversify their agricultural 
activities as compared to other farmers. It is observed that better irrigation facility 
induced changes in the cropping pattern by substituting high value crops in place of 
low value crops and also replaced traditional varieties by new ones. It has also helped 
for intensive use of inputs especially the high yielding varieties of seeds and use of 
fertilizers to maximize their agricultural productivity (Ashok, 2006, Bhalla, 1997).The 
third important factor affecting the level of diversification was found to be the 
availability of efficient means of transportation. Farms connected with metaled road 
Figure: 3.16 
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or farmers having tractors to transport their product to market were found to diversify 
their agricultural activities more. Better road network along with transportation 
means, help in the quick disposal of commodities and also reduces the risk of post-
harvest losses in case of perishable commodities. Mass media is also very important 
factor in the diversification of agriculture. The use of mass media by farmers in the 
study area is not very extensive. Their use as a source of information is mostly 
confined among a small group of educated affluent and innovative farmers. The vast 
majority of farmers rely primarily on interpersonal sources of information of both the 
institutional and non-institutional types. 
3.15 Impact of Infrastructural Facilities on Livestock Diversification: A 
        Quantitative Analysis 
In order to examine the associations between infrastructural (X) facilities on 
the level of livestock diversification i.e. dependent variable (Y), Karl Pearson‟s 
technique of coefficient of correlation has been used and the significance of their 
correlation has been tested with student “t” test technique, with the assumption that 
the linear relationship existed in all the cases.  
A perusal of the Table 3.18 reveals that the relationship between independent 
variables (infrastructural facilities, (X) is either positively or negatively correlated to 
the level of livestock diversification (dependent variable Y). The coefficient of 
correlation of twelve variables are positively correlated to the level of livestock 
diversification, but only two variables are significantly correlated i.e. X6 (r = .675) and 
X12 (r = .838) at 0.01 percent level and 0.05 percent level respectively. Besides these 
two variables, X5 (percent of size of landholding 4.00 to10), X8 (Irrigation) and 
X10(agriculture cooperative) are also correlated but not up to significant level. It is 
also evident from the table that the highest degree of correlation i.e. 83 percent is 
observed between the veterinary services (X12) and the level of livestock 
diversification, while the lowest negative correlation is recorded between 
communication facilities (X14) and the level of livestock diversification (Y). 
In order to get the simple and clear understanding of the impact of 
infrastructural facilities on the level of livestock diversification at different degree, 
their degree of correlation has been categorized into four groups on the basis of their 
“r” value as less than 20 percent, 20-40 percent, 40-60 percent and more than 60 
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percent. The analysis of Table 3.19 clearly reveals that five independent variable i.e. 
X9 (Road Density per sq. Km), X15 (Number of rural market per ten thousands of rural 
population), X4 (Percent of Size of landholding 2.00 to 4.00), X11 (Banking per ten 
thousands of rural population) and X14 (Number of communication means per ten 
thousands of rural population) are associated with the level of livestock diversification 
having the degree of correlation less than 20 percent. 
Whereas X13 (Number of transportation services per lacks of rural population), 
X7 (Percent of electrified villages), X1 (Percent of size of landholding < 0.05), X2 
(Percent of size of landholding 0.50 to 1.00) and X3 (Percent of size of landholding 
1.00 to 2.00) are observed as having the degree of correlation 20-40 percent.  
Table 3.18 Aligarh District: Correlation between Infrastructural Facilities and 
Livestock Diversification (2010-11) 
Independent Variables 
Dependent 
Variable (Y) 
X1 Percent of Size of landholding < 0.05 0.218 
X2 Percent of Size of landholding 0.50 to 1.00 0.233 
X3 Percent of Size of landholding 1.00 to 2.00 0.216 
X4 Percent of Size of landholding 2.00 to 4.00 0.17 
X5 Percent of Size of landholding 4.00 to10 0.453 
X6 Percent of Size of landholding >10  .675* 
X7 Percent of Electrified Villages 0.239 
X8 Percent of Sources of Irrigation 0.414 
X9 Road Density per sq. Km. 0.071 
X10 
Number of Agriculture Cooperative per ten thousands of 
 rural population 
0.449 
X11 Banking services per ten thousands of rural population -0.002 
X12 Numbers of Veterinary services per ten thousands of animals .838** 
X13 
Number of transportation services per lacks of rural 
population 
0.39 
X14 
Number of communication services per ten thousands of 
rural population 
-0.411 
X15 Number of rural market per ten thousands of rural population 0.155 
Calculated by researcher 
** Correlation is significant at the 0.01 level. 
*Correlation is significant at the 0.05 level. 
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Table 3.19 Aligarh District: Degree of Relationship between Infrastructural 
Facilities and level of Livestock Diversification 
Value of Correlation in (Percent) 
<20 20-40 40-60 >60 
road density,  market, 
size of landholding 
( 2-4) hectare, 
banking, 
Communication 
transportation, 
electricity, 
size of landholding 
(<0.50, 0.50- 1, 1-2) 
size of landholding 
(4-10 hectare), 
irrigation, 
agriculture 
cooperative 
veterinary 
services, 
size of land 
holding 
>10 hectare 
Source: based on Table 3.18 
Beside this, X5 (Percent of size of landholding 4.00 to10), X8 (Percent of 
sources of irrigation), and X10 (Number of agriculture cooperative per ten thousands 
of rural population) with “r” value having the degree of correlation of 40-60 percent 
with the level of livestock diversification. 
However, only X12 (Numbers of veterinary services per ten thousands of 
animals) and X6 (Percent of size of landholding >10) shows the strong correlation 
with the level of livestock diversification having the degree of correlation more than 
60 percent. Figure 3.17 shows the relationship between the infrastructural facilities 
and livestock diversification. It has been found that during the study period three 
blocks viz Lodha, Dhanipur and Akrabad experienced the high level of infrastructural 
facilities and high level of livestock diversification. On the other hand, two blocks 
namely Chandaus and Khair have low level of infrastructural facilities and low level 
of livestock diversification. Two blocks i.e. Jawan Sikanderpur and Bijauli 
experienced the medium level of infrastructure and medium level of livestock 
diversification in the study region. 
There are number of factors, which determine the level of livestock 
diversification in the study area. A veterinary service is one of the main factors behind 
the high diversification in the livestock sub sector in the study area; because these 
hospitals provide the necessary services for the development of the animal husbandry. 
Next to the veterinary hospitals, rural roads also play an important role in the 
deployment of the animal husbandry, as the roads are used to transport the animals to 
the market for the sell and purchase. A good market provides them good price for 
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their animals. The study also brings out one more aspect i.e. high level of 
diversification is recorded in the blocks which are having relatively low size of 
landholdings. 
Logical analysis of this fact reveals the distress from traditional cropping and 
dependency towards livestock farming which is moderately land independent. This 
phenomenon will not sustain long unless diversification of crops don‟t supplement it. 
In the dynamic world, where food habits are undergoing a change from quantity to 
quality due to health consciousness, where staple diet and standard diet are no more 
same, it is the need of hour. 
 
 
 
 
 
Figure: 3.17 
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The multiplicity of cropping systems has been one of the main features of 
Indian agriculture and it is attributed to diverse ecological setting of the region and 
varied socio-economic conditions of farming community. Cropping systems of a 
region are decided mainly by the types and characteristics of soils as well as climatic 
parameters which determine overall agro-ecological settings for nourishment and 
appropriateness of a crop or set of crops for cultivation. Nevertheless, potential 
productivity and monetary benefits of the farmers act as guiding principles to opt a 
particular crop or cropping system. These decisions with respect to choice of crops 
and cropping systems are further narrowed down under the influence of several other 
forces related to infrastructure facilities, socio-economic factors and technological 
innovations, and all these operate interactively at micro-level. These forces are: 
Infrastructure facilities: irrigation, transport, storage, trade and marketing, post-
harvest handling and processing etc. Socio-economic factors: financial resource base, 
land ownership, size and type of land holding, household needs of food, fodder, fuel, 
fibre and finance, labour availability etc. Technological factors: improved varieties 
of seeds, mechanization, plant protection, access to information, etc Das (N.A.). 
Several studies in India and abroad have been carried out on cropping pattern 
and their determinants, and some of the scholars emphasized on technological know-
how as the sole determinant in changing the cropping pattern. Ram, R., (1979), 
observed the influence of technology in changing the cropping pattern, while 
Seetisarn, M., (1977), observed that the cropping pattern is more visible where the 
size of landholdings is big and accessible to the market. Shrestha, R. M., (2006), 
examined the influence of urbanization and development of technological know-how 
and revealed that these are the basic determinants of changing the cropping pattern. 
Velayuthum, M. and Planniappan, S. P., (2003), in his study found that the policy 
support and incentives to the farmers and market demand are the driving force for 
changing cropping pattern. 
4.1 CROPPING PATTERN 
Aligarh district has witnessed a visible change in cropping pattern due to 
transformation in socio-economic conditions in post-liberalisation period. Food 
security, policy support, and farmers‟ preference in response to market demands, 
consumerism and augmentation of employment has further accentuated the adoption 
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of more remunerative and value added crops for sustainable livelihood of the farmers. 
The objective of the present analysis is to examine the spatio-temporal cropping 
pattern, crop combination, ranking of crops; crop and livestock diversification. The 
methodological principles adopted for the present analysis is based on secondary 
sources of data pertaining to change in cropping pattern during 2000-01, 2005-06 and 
2011-12. The cropping pattern of the study region is discussed in sequent manner.  
Cropping Pattern (2000-01) 
The cropping pattern of the study area has been examined by taking into 
eleven significant crops namely, rice, wheat, barley millet, maize, oilseeds, sugarcane, 
oilseeds, potato, cotton and fodder for the year of 2000-01. Among these crops, wheat 
found to be a dominant crop with 41.79 percent of the total cropped area. Millet 
comes next to wheat with 16.45 percent area under cultivation, followed by maize 
with 8.43 percent. Fourth important crop in terms of areal extent is the rice with 6.67 
percent followed by fodder with 6.19 percent. Pulses and oilseeds are also significant 
and accounts for 5.53 percent and 3.98 percent respectively. There are only four 
commercial crops like sugarcane with 1.83 percent, potato with 1.08 percent and 
cotton with 0.29 percent. It is revealed that wheat, millet, maize and rice are 
dominating crops during 2000-01, while the fodder, pulses and oilseeds are also 
significant crops. Spatial variation of the individual crop in terms of area has been 
shown in the Table 4.1 and Figure 4.1.  
The spatial analysis of different crops at block level clearly reveals that the 
cropping pattern is not uniform; some crops are dominant in some regions and vice-
versa. For the analysis eleven crops have been considered regarding their spatial 
coverage in different blocks of the study area. Among all the twelve blocks, Gangiri 
occupies the highest percentage of total cropped area, i.e. 10.70 percent followed by 
Khair block (9.61 percent), Chandaus (9.11 percent), Atrauli (8.63 percent). The 
lowest percentage of total cropped area is found in Bijauli i.e. 6.20 percent. The 
percentage of different crops under different area has also been analysed (Table 4.1). 
The rice has occupied the highest percentage of area i.e. 17.56 percent in Akrabad 
block followed by Jawan Sikanderpur (12.78 percent), Dhanipur (12.11 percent), 
Khair (7.73 percent), whereas the lowest percentage of area under rice cultivation is 
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Cropping Pattern
2000-01
Rice
Wheat
Barley
Millet
Maize
Pulses
Oilseeds
Sugarcane
Potato
Cotton
Fodder
found in Gangiri block i.e. 0.87 percent. Wheat is another staple crop which occupies 
the highest percentage of area in Tappal block i.e. 52.06 percent followed by Gonda 
(46.84 percent), Bijauli (45.36 percent) and Iglas (44.29 percent), whereas Gangiri 
block has exhibited lowest percentage of area under wheat i.e. 35.12 percent. The 
cultivation of Barley has witnessed highest percentage of area in Khair block i.e. 7.76 
percent, followed by Gangiri (5.67 percent), Lodha (4.93 percent), and Atrauli (4.78 
percent). Jawan Sikanderpur accounts lowest area of cultivation under Barley i.e. 2.87 
percent. 
Blockwise area under Millet is highest in Bijauli i.e. 24.63 percent followed 
by Iglas (24.57 percent), Gonda (23.17 percent), Gangiri (22.88 percent), Lodha 
(20.56 percent), Khair (16.78 percent) and Atrouli (15.11 percent), while the lowest 
area has been recorded in Jawan Sikanderpur i.e. 7.18 percent. The maize has 
occupied the highest percentage of area i.e. 15.67 percent in Atrauli followed by 
Bijauli (15.22 percent), Jawan Sikanderpur (14.01 percent), Gangiri (12.22 percent), 
Dhanipur (10.8 percent) and Akrabad (9.33 percent). Iglas accounts lowest area of 
cultivation under maize i.e. 0.64 percent.  
Figure: 4.1 
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Table 4.1 Aligarh District: Blockwise Percent Area under Different Crops to total Cropped Area (2000-2001) 
Blocks 
TCA 
(in hectares) 
Rice Wheat Barley Millet Maize Pulses Oilseeds Sugarcane Potato Cotton Fodder 
1. Tappal 43268 (8.63) 5.35 52.06 4.50 9.58 5.52 5.05 8.26 3.48 0.06 0.58 4.49 
2. Chandaus 45712 (9.11) 5.55 43.61 4.65 14.60 7.97 6.67 4.04 1.61 0.38 0.42 8.68 
3. Khair 48192 (9.61) 7.73 37.97 7.76 16.78 2.87 7.14 6.96 1.28 0.08 0.43 8.96 
4. Jawan 
Sikanderpur 
41816 (8.34) 12.78 39.69 2.87 7.18 14.01 5.70 2.91 4.57 0.39 0.09 7.13 
5. Lodha 37867 (7.55) 2.53 41.26 4.93 20.56 5.64 7.36 3.99 0.53 0.69 0.35 8.04 
6. Dhanipur 41479 (8.27) 12.11 41.02 3.50 9.83 10.80 5.53 3.20 1.44 0.89 0.29 6.75 
7. Gonda 40628 (8.10) 7.15 46.84 4.52 23.17 1.31 2.49 1.98 0.54 2.12 0.31 6.66 
8. Iglas 36463 (7.27) 3.40 44.29 3.98 24.57 0.64 4.06 2.55 0.33 6.46 0.63 5.39 
9. Atrouli 43270 (8.63) 4.23 38.61 4.78 15.11 15.67 4.61 4.00 1.54 1.25 0.18 5.05 
10. Bijauli 31091 (6.20) 1.37 45.36 4.59 24.63 15.22 3.51 3.30 3.41 0.78 0.04 3.95 
11. Gangiri 53679 (10.70) 0.87 35.12 5.67 22.88 12.22 6.15 2.82 1.34 0.48 0.04 3.72 
12. Akrabad 38064 (7.59) 17.56 38.76 3.47 10.25 9.33 7.12 2.98 2.23 0.34 0.14 5.02 
Total 501529 (100.00) 6.67 41.79 4.68 16.45 8.43 5.53 3.98 1.83 1.08 0.29 6.19 
Source: District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh * data shown in parenthesis refer to percent value 
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Highest area under pulses cultivation is occupied by Lodha with 7.36 percent 
followed by Khair (7.14 percent), Akrabad (7.12 percent) and Chandaus (6.67 
percent), while the lowest area has been recorded in Gonda i.e. 2.49 percent. Area 
under oilseeds cultivation is highest in Tappal i.e. 8.26 percent followed by Khair 
(6.96 percent), Chandaus (4.04 percent) and Atrouli (4.00 percent), whereas Gonda 
has exhibited lowest percentage of area under oilseeds cultivation i.e. 1.98 percent. 
The sugarcane has occupied the highest percentage of area i.e. 4.57 percent in Jawan 
Sikanderpur block followed by Tappal (3.48 percent), Bijauli (3.41 percent) and 
Akrabad (2.23 percent), while the lowest percentage of area under sugarcane is found 
in Iglas i.e. 0.33 percent. Blockwise area under potato is highest in Iglas i.e. 6.46 
percent followed by Gonda (2.12 percent), Atrauli (1.25 percent) and Dhanipur (0.89 
percent), while the lowest area has been recorded in Tappal i.e. 0.06 percent. Highest 
area under cotton cultivation is occupied by Iglas block with 0.63 percent followed by 
Tappal (0.58 percent), Khair (0.43 percent) and Chandaus (0.42 percent), while the 
lowest area has been recorded in Gangiri i.e. 0.04 percent. The fodder has occupied 
the highest percentage of area i.e. 8.96 percent in Khair block followed by Chandaus 
(8.68 percent), Lodha (8.04 percent), and Jawan Sikanderpur (7.13 percent), whereas 
the lowest percentage of area under fodder cultivation is found in Gangiri block i.e. 
3.72 percent. 
Cropping Pattern (2005-06) 
During 2005-06 vegetable cultivation has been added to previously taken 
eleven crops which have witnessed increment of three percent of the total cropped 
area. Among all the twelve crops, wheat is found to be a dominant crop with 42.32 
percent of the total cropped area. Millet comes next to wheat with 16.05 percent area 
under cultivation, followed by rice with 8.59 percent. Fourth important crop is the 
fodder with 7.40 percent followed by maize with 5.46 percent. Oilseeds and pulses are 
also significant crops and accounts for 4.98 percent and 4.81 percent respectively. 
Other important crops are potato 2.31 percent, sugarcane 1.78 percent and cotton 0.23 
percent (Table 4.2 and Figure 4.2). 
The spatial analysis of areas under different crops at block level is varied and 
the highest percentage is occupied by Gangiri of the total cropped area, i.e. 10.42 
percent followed by Tappal (9.85 percent), Khair (9.30 percent) and Chandaus (8.98 
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percent). The lowest percentage of the total cropped area is recorded in Bijauli i.e. 
6.70 percent. The crop wise spatial analysis at block level clearly reveals that the 
cropping pattern in the study area is varied and complex (Table 4.2). 
The crop wise analysis clearly reveals that rice has occupied the highest 
percentage of area in Akrabad i.e. 15.68 percent followed by Dhanipur (14.76 
percent), Jawan Sikanderpur (12.72 percent) and Gonda (11.22 percent). The lowest 
percentage has been recorded in Gangiri block i.e. 1.11 percent under rice cultivation. 
Wheat is another important crop in the study region which occupies the highest area 
in Tappal i.e. 49.46 percent followed by Khair (48.97 percent), Chandaus (42.67 
percent), Jawan Sikanderpur (42.43 percent), Bijauli (42.42 percent) and Gonda (42.4 
percent), whereas the lowest cropped area is occupied by Iglas i.e. 34.85 percent. 
After wheat millet also has important place in the cropping pattern of the study area. 
Gangiri occupies the highest area (28.27 percent) under millet cultivation followed by 
Bijauli (28.06 percent), Iglas (24.29 percent) and Gonda (19.60 percent). The lowest 
area under cultivation is recorded in Jawan Sikanderpur (6.13 percent). 
Figure: 4.2 
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               Table 4.2 Aligarh District: Blockwise Percent Area under Different Crops to total Cropped Area (2005-2006) 
Blocks 
TCA 
in hectares 
Rice Wheat Barley Millet Maize Pulses Oilseeds Sugarcane Potato Vegetables Cotton Fodder 
1. Tappal 49770 (9.85) 10.13 49.46 2.71 10.84 1.46 3.41 5.78 3.48 0.27 0.74 0.52 10.30 
2. Chandaus 45409 (8.98) 8.88 42.67 2.89 11.66 5.07 6.25 7.71 2.24 0.75 0.95 0.35 9.32 
3. Khair 47007 (9.30) 10.74 48.97 2.90 12.37 1.14 3.74 6.56 1.41 1.08 1.87 0.36 8.28 
4. Jawan 
Sikanderpur 
41587 (8.23) 12.72 42.43 1.67 6.13 10.25 7.26 4.01 3.76 0.45 1.00 0.08 8.43 
5. Lodha 35700 (7.06) 3.25 39.39 3.49 19.54 3.50 7.69 7.52 0.25 2.29 3.59 0.20 8.84 
6. Dhanipur 38559 (7.63) 14.76 41.78 2.24 9.75 5.95 6.04 5.16 1.19 0.79 1.69 0.16 7.97 
7. Gonda 42652 (8.44) 11.22 42.40 2.58 19.60 1.07 2.73 4.25 0.29 6.04 6.42 0.34 7.62 
8. Iglas 36819 (7.28) 4.51 34.85 1.90 24.29 0.42 3.68 3.92 0.09 14.77 15.70 0.48 6.92 
9. Atrouli 44336 (8.77) 8.44 40.41 3.16 12.77 12.65 4.30 4.12 0.84 1.18 2.43 0.03 6.23 
10. Bijauli 33849 (6.70) 1.71 42.42 3.28 28.06 8.14 3.21 2.78 3.11 0.73 1.01 0.01 4.45 
11. Gangiri 52687 (10.42) 1.11 39.12 4.73 28.27 8.13 4.12 3.31 1.52 0.74 2.40 0.01 4.40 
12. Akrabad 37038 (7.33) 15.68 41.18 2.41 10.79 8.01 6.07 4.38 2.93 0.62 1.14 0.18 5.45 
Total 505413 (100.00) 8.59 42.32 2.87 16.05 5.46 4.81 4.98 1.78 2.31 3.10 0.23 7.40 
Source: District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh * data shown in parenthesis refer to percent value  
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The spatial analysis also suggests that the area under vegetable cultivation has 
been reported maximum in Iglas i.e. 15.70 percent followed by Gonda (6.42 percent), 
Lodha (3.59 percent), Atrouli (2.43 percent) and Gangiri (2.4 percent), while the 
lowest area has been found in Tappal i.e. 0.74 percent. Area under potato cultivation 
is highest in Iglas i.e. 14.77 percent followed by Gonda (6.04 percent), Lodha (2.29 
percent) and Atrouli (1.18 percent), whereas Tappal has exhibited lowest percentage 
of area under potato cultivation i.e. 0.27 percent. The fodder has occupied the highest 
percentage of area i.e. 10.30 percent in Tappal followed by Chandaus (9.32 percent), 
Lodha (8.84 percent), Jawan Sikanderpur (8.43 percent), Khair (8.28 percent) and 
Dhanipur (7.97 percent). Gangiri accounts for lowest area of cultivation under fodder 
i.e. 4.40 percent. 
Cropping Pattern (2011-12) 
A significant increase in total cropped area of the district is revealed from 
2005-06 to 2011-12 i.e. 5.24 percent (26500 hectare). A cursory look of the table 
clearly reveals that wheat is the most dominating crop with 40.59 percent of the total 
cropped area. Millet occupies the second important place after wheat with 16.82 
percent area under its cultivation followed by rice (15.8 percent), fodder (5.49 
percent), vegetables (5.00 percent), potato (4.33 percent) and oilseeds (3.32 percent). 
It is revealed that sugarcane and cotton occupies the insignificant area under 
cultivation i.e. 1.36 percent and 0.08 percent respectively (Table 4.3 and Figure 4.3). 
The spatial analysis reveals that the area under different crops at block level is 
varied and the highest percentage of area is occupied by Tappal i.e. 10.74 percent 
followed by Gangiri (9.67 percent), Chandaus (9.32 percent), Khair (9.22 percent), 
Gonda (8.58 percent) and Jawan Sikanderpur (8.16 percent). The lowest percentage 
of total cropped area is found in Bijauli i.e. 6.42 percent. The crop-wise analysis 
reveals that the cropping pattern in the study area is of varied proportion (Table 4.3). 
It is clear from the table that rice occupies the highest area i.e. 30.49 percent in 
Dhanipur followed by Akrabad (30.07 percent), Jawan Sikanderpur (25.93 percent), 
Chandaus (20.81 percent), Gonda (19.05 percent), Khair (14.85 percent), Atrouli 
(12.92 percent), Tappal (11.73 percent) and Iglas (10.17 percent). The lowest area has 
been found in Gangiri i.e. 2.12 percent. 
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Table 4.3 Aligarh District: Blockwise Percent Area under Different Crops to total Cropped Area (2011-2012) 
Blocks TCA 
(in hectares) 
Rice Wheat Barley Millet Maize Pulses Oilseeds Sugarcane Potato Vegetables Cotton Fodder 
1. Tappal 57136 (10.74) 11.73 45.38 1.11 9.07 0.90 2.30 3.92 2.86 1.39 1.61 0.24 8.23 
2. Chandaus 49593 (9.32) 20.81 41.74 1.60 16.15 1.21 3.52 4.69 2.10 1.92 2.10 0.14 6.70 
3. Khair 49047 (9.22) 14.85 41.06 1.55 11.76 0.68 2.53 4.38 1.42 3.94 4.51 0.14 6.26 
4. Jawan 
Sikanderpur 
43382 (8.16) 25.93 42.11 1.66 8.08 6.61 3.82 3.17 2.71 0.88 1.17 0.01 5.16 
5. Lodha 38321 (7.20) 9.26 37.89 2.06 23.55 1.52 3.58 4.60 0.38 5.30 7.45 0.04 6.00 
6. Dhanipur 39969 (7.51) 30.49 42.05 1.18 12.89 2.19 5.01 2.86 0.74 2.49 3.34 0.04 5.43 
7. Gonda 45623 (8.58) 19.05 38.12 1.30 19.54 0.23 1.48 1.96 0.04 11.54 11.68 0.11 4.51 
8. Iglas 38470 (7.23) 10.17 27.79 0.82 19.84 0.23 2.64 1.60 0.02 22.83 23.10 0.11 4.59 
9. Atrouli 42965 (8.08) 12.92 40.16 2.22 15.56 9.42 2.74 3.78 0.62 1.35 2.12 0.01 5.59 
10. Bijauli 34140 (6.42) 2.81 42.60 2.65 26.24 6.49 1.92 2.76 2.81 1.06 1.46 0.01 4.26 
11. Gangiri 51445 (9.67) 2.12 41.30 3.78 29.62 7.62 2.32 2.65 1.31 0.95 2.52 0.00 3.75 
12. Akrabad 41822 (7.86) 30.07 44.10 1.19 12.91 2.24 3.27 2.92 0.81 1.11 1.94 0.01 4.32 
Total 531913 (100.00) 15.80 40.59 1.76 16.82 3.21 2.90 3.32 1.36 4.33 5.00 0.08 5.49 
Source: District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh * data shown in parenthesis refer to percent value 
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The area under wheat cultivation is highest in Tappal i.e. 45.38 percent 
followed by Akrabad (44.10 percent), Bijauli (42.6 percent), Jawan Sikanderpur 
42.11 percent), Dhanipur (42.05 percent), Chandaus (41.74 percent) and Gangiri (41.3 
percent), whereas the lowest area is found in Lodha block i.e. 27.79 percent. Millet is 
another important crop in the study region, the highest area under millet cultivation 
has been found in Gangiri i.e. 29.62 percent followed by Bijauli (26.24 percent), 
Lodha (23.55 percent), Iglas (19.84 percent), Gonda (19.54 percent) and Chandaus 
(16.15 percent), while the lowest area under millet is recorded in Jawan Sikanderpur 
(8.08 percent). The highest area under pulses are found Dhanipur i.e. 5.01 percent 
followed by Jawan Sikanderpur (3.82 percent), Lodha (3.58 percent), Chandaus (3.52 
percent), Akrabad (3.27 percent), Atrouli (2.74 percent) and Iglas (2.64 percent). 
Gonda has recorded the lowest area i.e. 1.48 percent under the pulses cultivation. The 
cultivation of oilseed has witnessed highest percentage of area in Chandaus i.e. 4.69 
percent, followed by Lodha (4.60 percent), Khair (4.38 percent), and Tappal (3.92 
percent). Iglas accounts for lowest area of cultivation under oilseeds i.e. 1.60 percent. 
The cultivation of potato is continuously increasing and the highest area is recorded in 
Figure: 4.3 
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Iglas i.e. 22.83 percent followed by Gonda (11.54 percent), Lodha (5.30 percent), 
Khair (3.94 percent), Dhanipur (2.49 percent) and Chandaus (1.92 percent). The 
lowest area has been found in Jawan Sikanderpur i.e. 0.88 percent. The highest area 
under fodder is found in Tappal (8.23 percent) followed by Chandaus (6.7 percent), 
Khair (6.26 percent), Lodha (6.00 percent), Atrouli (5.59 percent) and Dhanipur (5.43 
percent) and the lowest area is found in Gangiri (3.75 percent). 
Change in Cropping Pattern (2000-01 to 2005-06) 
The cropping pattern is a dynamic phenomenon with reference to time and 
space. The changing phenomenon is attributed to number of factors i.e. technological 
innovations and their adoptions, institutional changes, development of infrastructure, 
market accessibility, government policies and programme and socio-economic 
improvements of the farmers. The changing pattern of different crops has been 
visualized during 2000-01 to 2005-06 and 2005-06 to 2011-12 (Tables 4.4 a, b, c). 
Total cropped area in the district has also revealed an increase of 3884 hectares (0.77 
percent) during 2000-01 to 2005-06. 
Rice  
Table 4.4 (a) shows that the area under rice cultivation in the district has 
increased by 29.84 percent (9982 hectares) from 2000-01 to 2005-06. Tappal block 
recorded (117.94 percent) highest growth in terms of area under rice cultivation 
followed by Atrauli (104.42 percent), Gonda (64.81 percent), whereas Akrabad and 
Jawan Sikanderpur are the blocks have experienced negative growth i.e. -13.09 
percent and -1.05 percent respectively. 
Wheat 
The percentage of area under wheat cultivation has witnessed insignificant 
change during 2000-01 to 2005-06. At district level 2.04 percent area has increased 
only (Table 4.4 a). The Khair block has revealed highest positive increase in 
percentage of area under wheat cultivation i.e. 25.78 percent followed by Gangiri 
(9.31 percent), Tappal (9.27 percent), whereas five blocks such as Iglas, Lodha, 
Dhanipur, Gonda, Chandaus show negative growth, i.e.  -20.55 percent, -10 percent, -
5.31 percent. -4.98 percent and -2.81 percent respectively Table 4.4 (a). 
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Table 4.4 (a) Aligarh District: Changing Cropping Pattern (2000-01 to 2005-06) 
Blocks 
Rice Wheat Barley Millet 
2000-01 2005-06 % Change 2000-01 2005-06 % Change 2000-01 2005-06 % Change 2000-01 2005-06 % Change 
1. Tappal 2313 5041 117.94 22527 24616 9.27 1949 1350 -30.73 4144 5394 30.16 
2. Chandaus 2535 4034 59.13 19935 19374 -2.81 2127 1313 -38.27 6672 5294 -20.65 
3. Khair 3727 5049 35.47 18300 23018 25.78 3738 1365 -63.48 8089 5814 -28.12 
4. Jawan 
Sikanderpur 
5344 5288 -1.05 16595 17645 6.33 1202 696 -42.10 3002 2550 -15.06 
5. Lodha 958 1162 21.29 15624 14061 -10.00 1867 1247 -33.21 7786 6976 -10.40 
6. Dhanipur 5022 5690 13.30 17013 16109 -5.31 1453 863 -40.61 4078 3758 -7.85 
7. Gonda 2904 4786 64.81 19030 18083 -4.98 1837 1100 -40.12 9413 8358 -11.21 
8. Iglas 1238 1662 34.25 16149 12831 -20.55 1452 698 -51.93 8959 8945 -0.16 
9. Atrouli 1831 3743 104.42 16706 17914 7.23 2070 1399 -32.42 6538 5660 -13.43 
10. Bijauli 427 579 35.60 14104 14360 1.82 1427 1111 -22.14 7657 9499 24.06 
11. Gangiri 465 587 26.24 18854 20609 9.31 3041 2492 -18.05 12283 14896 21.27 
12. Akrabad 6683 5808 -13.09 14752 15253 3.40 1320 894 -32.27 3901 3996 2.44 
Total 33447 43429 29.84 209589 213873 2.04 23483 14528 -38.13 82522 81140 -1.67 
Source: District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh                              Contd…..……
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Barley 
There is a substantial decrease of area under barley cultivation in the district 
i.e. -38.13 percent from 200-01 to 2005-06 (Table 4.4 a). Spatial analysis shows that 
there has been a negative growth in every block of the district. The maximum 
negative growth has been recorded in Khair block (-63.48 percent) and the lowest 
Gangiri block has recorded -18.05 percent. 
Millet 
Being an important coarse grain crop Millet has revealed declining trend in 
area under cultivation in the district by -1.67 percent (1382 hectares). But at block 
level, some of the blocks have shown positive growth from 2000-01 to 2005-06 
(Table 4.4 a). Analysis reveals that four blocks namely Tappal (30.16 percent), 
Bijauli, Gangiri and Akrabad experienced the positive growth in area under millet 
cultivation. Among all the blocks Khair has experienced the highest negative growth 
i.e. -28.12 percent. 
Maize 
The study area has experienced negative growth of -34.72 percent (14,679 
hectares) under maize cultivation from 2000-01 to 2005-06. In general, every block of 
the district has witnessed the negative growth of area under maize cultivation. The 
highest decline is recorded in Tappal block (-69.53 percent) while the lowest negative 
growth is recorded in Gonda (-14.45 percent) (Table 4.4 b). 
Pulses 
Different types of pulses are grown in the region such as Urad, Moong, 
Masoor, Gram, Pea and Arhar. Among all the crops of pulses arhar covers the 
highest area in the total area under the pulses cultivation. Table 4.4 (b) shows that in 
the district, the area under pulses has decreased by -12.32 percent. Blockwise analysis 
of pulses from 2000-01 to 2005-06 shows that only three blocks have experienced the 
positive growth in terms of area expansion. Jawan Sikanderpur (26.78 percent) 
experienced the positive growth in area, while Khair has witnessed negative growth of 
-48.88 percent. 
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      Table 4.4 (b) Aligarh District: Changing Cropping Pattern (2000-01 to 2005-06) 
Blocks 
Maize Pulses Oilseeds Sugarcane 
2000-01 2005-06 % Change 2000-01 2005-06 % Change 2000-01 2005-06 % Change 2000-01 2005-06 % Change 
1. Tappal 2389 728 -69.53 2185 1695 -22.43 3573 2878 -19.45 1506 1730 14.87 
2. Chandaus 3641 2303 -36.75 3050 2840 -6.89 1846 3500 89.60 735 1017 38.37 
3. Khair 1383 537 -61.17 3443 1760 -48.88 3356 3082 -8.16 616 664 7.79 
4. Jawan 
Sikanderpur 
5857 4264 -27.20 2382 3020 26.78 1215 1666 37.12 1911 1562 -18.26 
5. Lodha 2134 1249 -41.47 2786 2744 -1.51 1510 2685 77.81 199 88 -55.78 
6. Dhanipur 4481 2293 -48.83 2294 2329 1.53 1326 1989 50.00 598 460 -23.08 
7. Gonda 533 456 -14.45 1013 1163 14.81 805 1814 125.34 221 124 -43.89 
8. Iglas 234 154 -34.19 1481 1355 -8.51 931 1442 54.89 119 33 -72.27 
9. Atrouli 6782 5610 -17.28 1995 1906 -4.46 1730 1826 5.55 668 372 -44.31 
10. Bijauli 4732 2754 -41.80 1092 1085 -0.64 1025 942 -8.10 1060 1054 -0.57 
11. Gangiri 6562 4286 -34.68 3299 2170 -34.22 1514 1746 15.32 719 802 11.54 
12. Akrabad 3550 2965 -16.48 2709 2247 -17.05 1136 1622 42.78 847 1086 28.22 
Total 42278 27599 -34.72 27729 24314 -12.32 19967 25192 26.17 9199 8992 -2.25 
Source: District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh                                   Contd…… 
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Oilseeds 
There is a phenomenal increase in the area under oilseed cultivation in the 
region from 2000-01 to 2005-06, i.e. 26.17 percent (Table 4.4 b). Blockwise analysis 
shows that nine blocks have witnessed positive growth. Among these blocks Gonda 
has recorded highest growth i.e.125.34 percent followed by Chandaus (89.60 percent), 
Lodha (77.81 percent), Iglas (54.89 percent), Dhanipur (50.00 percent), Akrabad 
(42.78 percent), Jawan Sikanderpur (37.12 percent), Gangiri (15.32 percent) and 
Atrouli (5.55 percent) while the remaining three blocks have recorded negative 
growth i.e. Tappal, Khair and Bijauli. 
Sugarcane 
The study area has witnessed a decline of -2.25 percent in area under 
sugarcane cultivation from 2000-01 to 2005-06 (Table 4.4 b). Block level analysis of 
area under sugarcane cultivation reveals that five blocks have experienced positive 
growth while remaining seven blocks have recorded negative growth. The highest 
positive growth is recorded in Chandaus block (38.37 percent) while highest negative 
growth is revealed in Iglas block (-72.27 percent). 
Potato 
The change in area under potato cultivation in the study area shows 
phenomenal increase (115.67 percent) during the period of five years i.e.2000-01 to 
2005-06. Blockwise analysis shows that Khair has experienced the exceptionally high 
growth of area i.e.1202.56 percent (Table 4.4 c). Two blocks in the district have 
witnessed the negative growth namely Dhanipur (-17.79 percent) and Atrauli (-3.33 
percent). 
Cotton 
Being an important commercial crop, the region has witnessed negative 
growth but some of the area in the district has recorded phenomenal rise of area under 
cotton cultivation such as Akrabad (24.53 percent), Gonda (15.08 percent) and Tappal 
(2.77 percent), while the remaining blocks have experienced the negative growth 
(Table 4.4 c).  
  
165 
 
 
                  Table 4.4 (c) Aligarh District: Changing Cropping Pattern (2000-01 to 2005-06) 
Blocks 
Potato Cotton Fodder 
2000-01 2005-06 % Change 2000-01 2005-06 % Change 2000-01 2005-06 % Change 
1. Tappal 28 134 378.57 253 260 2.77 1941 5128 164.19 
2. Chandaus 174 342 96.55 194 157 -19.07 3966 4232 6.71 
3. Khair 39 508 1202.56 205 167 -18.54 4317 3890 -9.89 
4. Jawan 
Sikanderpur 
165 189 14.55 36 33 -8.33 2981 3505 17.58 
5. Lodha 261 817 213.03 133 70 -47.37 3043 3157 3.75 
6. Dhanipur 371 305 -17.79 121 63 -47.93 2798 3075 9.90 
7. Gonda 861 2575 199.07 126 145 15.08 2706 3248 20.03 
8. Iglas 2354 5437 130.97 230 176 -23.48 1966 2547 29.55 
9. Atrouli 540 522 -3.33 78 14 -82.05 2187 2763 26.34 
10. Bijauli 244 248 1.64 13 3 -76.92 1229 1505 22.46 
11. Gangiri 258 392 51.94 20 7 -65.00 1995 2317 16.14 
12. Akrabad 130 231 77.69 53 66 24.53 1911 2018 5.60 
Total 5425 11700 115.67 1462 1161 -20.59 31040 37385 20.44 
Source: District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh 
 
  
166 
 
-200.00
0.00
200.00
400.00
600.00
800.00
1000.00
1200.00
1400.00
Tappal Chandaus Khair Jawan Lodha Dhanipur Gonda Iglas Atrouli Bijouli Gangiri Akrabad Total
G
ro
w
th
 (
in
 p
er
c
en
t)
ALIGARH DISTRICT
Changing Cropping Pattern
2000-01 to 2005-06
Rice Wheat Barley Millet Maize Pulses Oilseeds Sugarcane Potato Cotton Fodder
 
Figure: 4.4 
  
167 
 
Fodder 
Fodder cultivation has become an important crop to support the growth and 
development of livestock which occupies the fourth place among the positive growth 
of area under different crops in the region. Table 4.4 (c) clearly shows that Tappal 
block has witnessed the highest growth of area under fodder cultivation i.e. 164.19 
percent. In general every block of the district has shown positive growth in area under 
fodder cultivation with an exception of Khair block. 
Change in Cropping Pattern (2005-06 to 2011-12) 
Rice 
The area under rice cultivation has recorded positive growth of 93.57 percent. 
Blockwise analysis shows that each block of the region has witnessed positive 
growth. Lodha block has recorded the highest growth i.e. 205.25 percent followed by 
Chandaus (155.88), Iglas (135.32) and Akrabad (116.49). The lowest growth has been 
recorded in Tappal i.e. 32.97 percent (Table 4.5 a). 
Wheat 
The change in area under wheat cultivation is not significant in the district, 
only 0.96 percent area has increased (Table 4.5 a). The spatial analysis of area under 
wheat cultivation shows that all the blocks have positive growth except Khair (-12.52 
percent), Gonda (-3.82 percent), Iglas (-16.69 percent) and Atrauli (-3.69 percent). 
Akrabad has revealed highest positive growth in area under wheat cultivation i.e. 
20.91 percent followed by Chandaus (6.84 percent), Tappal (5.33 percent), Dhanipur 
(4.33 percent) and Jawan Sikanderpur (3.54 percent). 
Barley 
The percentage of area under barley cultivation shows the substantial decrease 
in the district i.e. -35.43 percent (Table 4.5 a). Spatial analysis revels that all the 
blocks of the study area have experienced negative growth with an exception of 
Jawan Sikanderpur block (3.74 percent). Lowest negative growth has been recorded 
in Iglas i.e. -54.73 percent. 
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                 Table 4.5 (a) Aligarh District: Changing Cropping Pattern (2005-06 to 2011-12) 
Blocks 
Rice Wheat Barley Millet 
2005-06 2011-12 % Change 2005-06 2011-12 % Change 2005-06 2011-12 % Change 2005-06 2011-12 % Change 
1. Tappal 5041 6703 32.97 24616 25927 5.33 1350 632 -53.19 5394 5184 -3.89 
2. Chandaus 4034 10322 155.88 19374 20700 6.84 1313 793 -39.60 5294 8007 51.25 
3. Khair 5049 7282 44.23 23018 20137 -12.52 1365 761 -44.25 5814 5766 -0.83 
4. Jawan 
Sikanderpur 
5288 11250 112.75 17645 18269 3.54 696 722 3.74 2550 3506 37.49 
5. Lodha 1162 3547 205.25 14061 14519 3.26 1247 790 -36.65 6976 9025 29.37 
6. Dhanipur 5690 12187 114.18 16109 16807 4.33 863 473 -45.19 3758 5152 37.09 
7. Gonda 4786 8691 81.59 18083 17393 -3.82 1100 595 -45.91 8358 8913 6.64 
8. Iglas 1662 3911 135.32 12831 10690 -16.69 698 316 -54.73 8945 7634 -14.66 
9. Atrouli 3743 5550 48.28 17914 17253 -3.69 1399 952 -31.95 5660 6686 18.13 
10. Bijauli 579 960 65.80 14360 14545 1.29 1111 906 -18.45 9499 8958 -5.70 
11. Gangiri 587 1090 85.69 20609 21246 3.09 2492 1943 -22.03 14896 15238 2.30 
12. Akrabad 5808 12574 116.49 15253 18443 20.91 894 498 -44.30 3996 5401 35.16 
Total 43429 84067 93.57 213873 215929 0.96 14528 9381 -35.43 81140 89470 10.27 
Source: District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh                                 Contd...…… 
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Millet 
There is a positive growth in Millet cultivation in the district and has increased 
by 10.27 percent (Table 4.5 a). Some of the blocks have shown positive growth while 
some have shown negative growth. The analysis reveals that eight blocks experienced 
positive growth such as Chandaus i.e. 51.25 percent followed by Jawan Sikanderpur 
(37.49), Dhanipur (37.09), Akrabad (35.16), Lodha (29.37), Atrouli 18.13), Gonda 
(6.64) and Gangiri (2.3). Among all the blocks Iglas has experienced the highest 
negative growth i.e. -14.66 percent. 
Maize 
The area under maize cultivation has shown negative growth in the district, i.e. 
-38.06 percent. Blockwise analysis clearly reveals that all the blocks of the study have 
experienced negative growth. The highest negative growth has been observed in the 
Gonda i.e. -76.97 percent, followed by Chandaus (-73.86), Akrabad (-68.36), 
Dhanipur (-61.75), Lodha (-53.24), Iglas (-42.21), Khair (-37.99), while the lowest 
negative growth has been recorded in the Gangiri i.e.-8.66 percent (Table 4.5 b). 
Pulses 
The area under pulses cultivation has shown the negative growth i.e. -36.58 
percent. Blockwise analysis of pulses reveals that all the blocks of the region have 
experienced the negative growth in terms of area under cultivation. Lodha has 
experienced the highest negative growth i.e. -50.04 percent, followed by Jawan 
Sikanderpur (-45.07), Gangiri (-45.07), Gonda (-41.79), Bijauli (-39.54), Akrabad (-
39.16), Chandaus (-38.56), Atrouli (-38.14). The lowest negative growth is 
experienced by Dhanipur i.e.-14.00 percent (Table 4.5 b). 
Oilseeds 
The area under oilseeds cultivation has recorded the phenomenal decrease of -
29.91 percent in the district (Table 4.5 b). All the blocks have recorded the negative 
growth except Bijauli i.e. 0.11 percent. Highest negative growth has been recorded in 
Iglas (-57.28), followed by Gonda (-50.83), Dhanipur (-42.43), Lodha (-34.38), 
Chandaus (-33.51), Khair (-30.3), Akrabad (-24.78) and Tappal (-22.13). 
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                     Table 4.5 (b) Aligarh District: Changing Cropping Pattern (2005-06 to 2011-12) 
Blocks 
Maize Pulses Oilseeds Sugarcane 
2005-06 2011-12 % Change 2005-06 2011-12 % Change 2005-06 2011-12 % Change 2005-06 2011-12 % Change 
1. Tappal 728 517 -28.98 1695 1316 -22.36 2878 2241 -22.13 1730 1636 -5.43 
2. Chandaus 2303 602 -73.86 2840 1745 -38.56 3500 2327 -33.51 1017 1039 2.16 
3. Khair 537 333 -37.99 1760 1240 -29.55 3082 2148 -30.30 664 695 4.67 
4. Jawan 
Sikanderpur 
4264 2866 -32.79 3020 1659 -45.07 1666 1377 -17.35 1562 1174 -24.84 
5. Lodha 1249 584 -53.24 2744 1371 -50.04 2685 1762 -34.38 88 147 67.05 
6. Dhanipur 2293 877 -61.75 2329 2003 -14.00 1989 1145 -42.43 460 297 -35.43 
7. Gonda 456 105 -76.97 1163 677 -41.79 1814 892 -50.83 124 18 -85.48 
8. Iglas 154 89 -42.21 1355 1014 -25.17 1442 616 -57.28 33 8 -75.76 
9. Atrouli 5610 4048 -27.84 1906 1179 -38.14 1826 1625 -11.01 372 266 -28.49 
10. Bijauli 2754 2216 -19.54 1085 656 -39.54 942 943 0.11 1054 961 -8.82 
11. Gangiri 4286 3919 -8.56 2170 1192 -45.07 1746 1362 -21.99 802 676 -15.71 
12. Akrabad 2965 938 -68.36 2247 1367 -39.16 1622 1220 -24.78 1086 339 -68.78 
Total 27599 17094 -38.06 24314 15419 -36.58 25192 17658 -29.91 8992 7256 -19.31 
Source: District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh                                  Contd…..… 
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Sugarcane 
The area under sugarcane cultivation has experienced negative growth i.e. -
19.31 percent. In general it is revealed that there is a wide variation in sugarcane 
cultivation i.e. 67.05 percent in Lodha to -85.48 percent in Gonda block (Table 4.5 b).  
Potato 
Potato cultivation has emerged as an important crop which has phenomenal 
growth of area under cultivation in the study area i.e. 96.83 percent (Table 4.5 c). 
Spatial analysis clearly reveals that all the blocks have shown positive growth. Tappal 
has registered the highest positive growth i.e. 492.54 percent in the study area, 
followed by Khair  (280.71), Dhanipur (226.23), Chandaus (178.07) and Lodha 
(148.71). Lowest positive growth has been recorded in Atrauli i.e. 11.11 percent. 
Cotton 
Cotton is a commercial crop which has negligible share in total cropped area. 
Table 4.5 (c) clearly shows that the area under cotton is continuously decreasing. A 
negative growth of -64.00 percent has been recorded in the study area. Blockwise 
analysis reveals that all the blocks of the district show the negative growth except 
Bijauli, where no change has been recorded. Highest negative growth has been 
recorded in Gangiri i.e. -100 percent and the lowest negative growth have been 
recorded in Tappal i.e. -47.31 percent. 
Vegetables 
Vegetable has emerged as an important remunerative crop. The continuous 
increase of vegetable cultivation indicates that the demand of vegetables is gaining 
momentum and consequently farmers devoting higher percentage of land under 
vegetable cultivation. A cursory look at the table clearly reveals that 70.00 percent 
positive growth has been recorded in the district (Table 4.5 c). Highest growth has 
been observed in Khair i.e. 152.16 percent followed by Tappal (149.73), Chandaus 
(141.44), Lodha (122.89), Dhanipur (105.54), Gonda (94.49) and Akrabad (92.4), 
while the lowest growth has been recorded in Gangiri i.e. 2.54 percent. 
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                 Table 4.5 (c) Aligarh District: Changing Cropping Pattern (2005-06 to 2011-12) 
Blocks 
Potato Cotton Vegetables Fodder 
2005-06 2011-12 % Change 2005-06 2011-12 % Change 2005-06 2011-12 % Change 2005-06 2011-12 % Change 
1. Tappal 134 794 492.54 260 137 -47.31 368 919 149.73 5128 4702 -8.31 
2. Chandaus 342 951 178.07 157 69 -56.05 432 1043 141.44 4232 3323 -21.48 
3. Khair 508 1934 280.71 167 70 -58.08 878 2214 152.16 3890 3070 -21.08 
4. Jawan 
Sikanderpur 
189 380 101.06 33 6 -81.82 417 507 21.58 3505 2237 -36.18 
5. Lodha 817 2032 148.71 70 16 -77.14 1280 2853 122.89 3157 2301 -27.11 
6. Dhanipur 305 995 226.23 63 17 -73.02 650 1336 105.54 3075 2171 -29.40 
7. Gonda 2575 5266 104.50 145 49 -66.21 2740 5329 94.49 3248 2056 -36.70 
8. Iglas 5437 8781 61.50 176 41 -76.70 5782 8887 53.70 2547 1764 -30.74 
9. Atrouli 522 580 11.11 14 4 -71.43 1077 913 -15.23 2763 2401 -13.10 
10. Bijauli 248 363 46.37 3 3 0.00 342 499 45.91 1505 1454 -3.39 
11. Gangiri 392 489 24.74 7 0 -100.00 1262 1294 2.54 2317 1928 -16.79 
12. Akrabad 231 464 100.87 66 6 -90.91 421 810 92.40 2018 1805 -10.56 
Total 11700 23029 96.83 1161 418 -64.00 15649 26604 70.00 37385 29212 -21.86 
Source: District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh 
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Fodder 
The study area has witnessed negative growth in fodder cultivation i.e. -21.86 
percent. Highest negative growth has been recorded in Gonda block i.e. -36.70 
percent, followed by Jawan Sikanderpur (-36.18), Iglas (-30.74), Dhanipur (-29.4) and 
Lodha (-27.11) (Table 4.5 c). 
Change in Cropping Pattern (2000-01 to 2011-12) 
After foregoing analysis regarding the changing pattern of area under different 
crops from 2000-01 to 2011-12, it is concluded that rice cultivation has witnessed a 
significant increment in the area in general and most particularly Chandaus, Lodha, 
Iglas and Atrauli blocks have recorded manifold increase i.e. 307.18, 270.28, 215.91 
and 203.11 percents respectively, whereas Akrabad block has shown lowest growth 
i.e. 88.15 percent. The area under wheat crop has witnessed very insignificant growth 
that ranges from 10.09 percent to 25.02 percent which are found in Jawan 
Sikanderpur and Akrabad blocks respectively. Whereas Iglas and Gonda have shown 
negative growth i.e. -33.8 and -8.60 percent respectively (Table 4.6). Barley crop has 
also witnessed negative growth i.e. -36.11 to -79.64 percent in Gangiri and Khair 
blocks respectively. In general there is a minor increase in area under millet 
cultivation i.e. 8.42 percent in the region, but at block level the variation lies -14.79 to 
38.44 percent in Iglas and Akrabad blocks respectively. Maize cultivation in the 
region has exhibited -59.57 percent growth. This trend is also visualized in all the 
blocks ranging from -40.28 to -83.47 percent in Gangiri and Chandaus block 
respectively. The area under pulses cultivation has also revealed negative growth rate 
i.e. -44.39 percent in the region. The same trend is also observed at block level 
ranging from -12.69 to -63.98 percent in Dhanipur and Khair blocks respectively. The 
area under oilseed has declined by -11.56 percent in the region but some of the blocks 
have observed positive growth i.e. 26.06, 16.69, 13.33, 10.81 and 7.39 percent in the 
blocks Chandaus, Lodha, Jawan Sikanderpur, Gonda and Akrabad respectively. 
Sugarcane is one of annual cash crops which has also shown a declining trend in area 
under cultivation at district level i.e. -21.12 percent. But some of the blocks have 
witnessed positive growth i.e. 41.36, 12.82 and 8.63 percent in Chandaus, Khair and 
Tappal blocks respectively. 
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                      Table 4.6 Aligarh District: Changing Cropping Pattern (2000-01 to 2011-12) 
Blocks 
Rice Wheat Barley Millet Maize Pulses Oilseeds Sugarcane Potato Cotton Fodder 
2000-01 
to 
2011-12 
2000-01 
to 
2011-12 
2000-01 
to 
2011-12 
2000-01 
to 
2011-12 
2000-01 
to 
2011-12 
2000-01 
to 
2011-12 
2000-01 
to 
2011-12 
2000-01 
to 
2011-12 
2000-01 
to 
2011-12 
2000-01 
to 
2011-12 
2000-01 
to 
2011-12 
1 Tappal 189.80 15.09 -67.57 25.10 -78.36 -39.77 -37.28 8.63 2735.71 -45.85 142.25 
2 Chandaus 307.18 3.84 -62.72 20.01 -83.47 -42.79 26.06 41.36 446.55 -64.43 -16.21 
3 Khair 95.39 10.04 -79.64 -28.72 -75.92 -63.98 -36.00 12.82 4858.97 -65.85 -28.89 
4 Jawan 
Sikanderpur 
110.52 10.09 -39.93 16.79 -51.07 -30.35 13.33 -38.57 130.30 -83.33 -24.96 
5 Lodha 270.25 -7.07 -57.69 15.91 -72.63 -50.79 16.69 -26.13 678.54 -87.97 -24.38 
6 Dhanipur 142.67 -1.21 -67.45 26.34 -80.43 -12.69 -13.65 -50.33 168.19 -85.95 -22.41 
7 Gonda 199.28 -8.60 -67.61 -5.31 -80.30 -33.17 10.81 -91.86 511.61 -61.11 -24.02 
8 Iglas 215.91 -33.80 -78.24 -14.79 -61.97 -31.53 -33.83 -93.28 273.02 -82.17 -10.27 
9 Atrouli 203.11 3.27 -54.01 2.26 -40.31 -40.90 -6.07 -60.18 7.41 -94.87 9.79 
10 Bijauli 124.82 3.13 -36.51 16.99 -53.17 -39.93 -8.00 -9.34 48.77 -76.92 18.31 
11 Gangiri 134.41 12.69 -36.11 24.06 -40.28 -63.87 -10.04 -5.98 89.53 -100.00 -3.36 
12 Akrabad 88.15 25.02 -62.27 38.45 -73.58 -49.54 7.39 -59.98 256.92 -88.68 -5.55 
Total 151.34 3.02 -60.05 8.42 -59.57 -44.39 -11.56 -21.12 324.50 -71.41 -5.89 
Source: District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh 
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Potato is one of the most important remunerative crops which has witnessed 
alarming growth in area under cultivation in the region i.e. 324.50 percent. In general 
every block has experienced positive growth in a significant manner, ranging from 
7.41 percent to 4858.97 percent in Atrauli and Khair blocks respectively (Figure 4.6). 
4.2 CROP COMBINATION 
Generally the crops are grown in association of different crops hoping to get 
benefits of one or combination of crops on account of vagaries of uncertainties of 
rainfall and some other determinants. It is very difficult to grow mono-crop because 
of socio-economic, physical, cultural and environmental constraints. There are various 
techniques used for the crop combination analysis. The technique used in the 
delineation of crop combination may be grouped under two broad categories, (1) 
Arbitrary, and (2) Quantitative method. 
Arbitrary choice method, e.g., the first crop only, the first two crops only or 
the first three crop only; this method is however is not rational and scientific and not 
suitable for delineating the complex cropping pattern and; Quantitative method, is 
based on the statistical approach which is more reliable, accurate and scientific 
(Husain, 2006). The statistical techniques which are introduced by geographers, 
agriculturists, and economists have been modified from time to time. The introduction 
of these crop combination delineation methods by Weaver (1954), Thomas (1963), 
Coppack (1964), Johnson (1958), Rafiullah (1965), Bhatia (1960), Athawale (1966), 
Ayyar (1909) and Doi (1959). The most fascinating and most widely used method 
after 50‟s was the Weaver‟s minimum deviation method which was used for the first 
time by the Weaver to delineate the crop combination regions for the Middle West in 
United States. But after looking into the fundamental weakness Professor S.M. 
Rafiullah of Aligarh Muslim University, Aligarh devised a new formula known as the 
„Maximum Positive Deviation Method‟ in 1965 in his paper entitled “A New 
Approach to Functional Classification of Towns” by applying some changes in 
statistical procedure with altogether different format. Thus the formula may be written 
algebraically as follows: 
𝒅 =  
∑𝑫𝟐𝒑 − 𝑫𝟐𝒏
𝑵𝟐
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Where, 
D = The deviation between actual crop percentage and the appropriate crop 
percentage in theoretical distribution. 
Dp = Positive difference and 
Dn = Negative difference from the medial value of the theoretical curve,  
N= Number of cops in combination.  
Since it is the relative rank of the value of deviation which is needed the root sign 
may be ignored and the formula may be used in the following format: 
𝐝 =
∑𝑫𝟐𝐩 − ∑𝑫𝟐𝐧
𝑵𝟐
 
Maximum value of deviation has been taken as the value of crop combination 
of the region. The medial value of the theoretical curve for the measurement of 
combination was applied as follows: 
 Monoculture   = 50 Percent 
2- Crop combination   = 25 Percent 
3- Crop combination   = 16.7 Percent 
The statistical technique adopted by Rafiullah is more accurate and rational 
and therefore it is used. Block is selected as a basic unit of investigation. Seventeen 
crops of food and non-food crops are used for computation of crop combination 
region in Aligarh district for the year 2000-01, 2005-06 and 2011-12. 
Spatio-temporal Analysis of Crop Combination (2000-01, 2005-06 to 2011-12) 
The analysis reveals that three crop combinations have been identified during 
the period of study i.e. 2000-01, 2005-06 to 2011-12.  Out of the twelve blocks in the 
year 2000-01 (Table 4.7 and Figure 4.7), five blocks (Khair, Jawan Sikanderpur, 
Atrauli, Gangiri and Akrabad) comes under the category of monoculture i.e. wheat. 
Four blocks come under the category of two crop combinations i.e. wheat and millet; 
and remaining three blocks comes under the category of three crop combinations. And 
these blocks are found in varying manner i.e. wheat, millet and fodder in Chandaus 
block while wheat, rice and maize in Dhanipur block; and wheat, millet and maize in 
Bijauli block.  
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              Table 4.7 Aligarh District: Blockwise Crop Combination (2000-01, 2005-06 to 2011-12) 
Blocks 
2000-01 2005-06 2011-12 
Index Value Category 
Crops in 
Combination 
Index 
Value 
Category 
Crops in 
Combination 
Index 
Value 
Category 
Crops in 
Combination 
1. Tappal 132.5 Two W, M 114.48 Three W, M, F 136 Two W, R 
2. Chandaus 78.17 Three W, M, F 70.05 Three W, M, F 87.4 One W 
3. Khair 126.27 One W 111.97 Three W, M, R 81.59 Three W, R, M 
4. Jawan 
Sikanderpur 
84.92 One W 72.2 Three W, R, Ma 71.31 One W 
5. Lodha 78.36 Two W, M 108.73 One W 161.83 One W 
6. Dhanipur 71.93 Three W, R, Ma 70.88 Three W, R, M 128.32 One W 
7. Gonda 134.74 Two W, M 88.78 One W 231.13 Two W 
8. Iglas 110.26 Two W, M 351.01 One W 706.61 One W 
9. Atrauli 87.9 One W 67.56 Three W, M, Ma 70.28 One W 
10. Bijauli 79.34 Three W, M, Ma 83.39 Three W, M, Ma 96.36 Two W, M 
11. Gangiri 132.95 One Wheat 99.28 One W 66.85 Two W, M 
12. Akrabad 102.37 One Wheat 69.42 One W 69.27 Two W, R 
  W = Wheat, M = Millet, F = Fodder, R = Rice, Ma = Maize, 
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During the year 2005-06 (Table 4.7 and Figure 4.8), region has witnessed only 
two combinations of monoculture i.e. wheat in five blocks (Lodha, Gonda, Iglas, 
Gangiri and Akrabad) and three crop combinations in remaining seven blocks 
consisting of wheat, millet and fodder, wheat, millet and rice and wheat millet and 
maize. In the year 2011-12 (Table 4.7 and Figure 4.9), the study area observed three 
crop combinations. Five blocks i.e. Lodha, Dhanipur, Gonda, Iglas, Atrouli, Chandaus 
and Jawan Sikanderpur has witnessed the monoculture, while four blocks i.e. Tappal, 
Bijauli, Gangiri and Akrabad are in two crop combinations i.e. wheat and millet as 
well as wheat and rice. While Khair block shows three crop combinations i.e. wheat 
rice and millet. 
Spatio-temporal Change in Crop Combination (2000-01, 2005-06 to 2011-12) 
It is inferred from the analysis that there is no sign of static character of the 
crop in any part of the region and it has been observed instead that it continues to 
change. Chandaus block has experienced three crops combination i.e. wheat, millet 
and fodder in 2000-01 but in 2011-12 it has occupied the position of monoculture i.e. 
wheat. Same position is also found in Bijauli block which has witnessed two crop 
combinations i.e. wheat & millet instead of three crops (Table 4.7). Khair block has 
developed monoculture in 2000-01 i.e. wheat but in 2011-12 it has experienced three 
crop combination i.e. wheat, rice and millet. Besides, most of the blocks which had 
three crops combination in 2000-01 has shifted its position towards monoculture and 
two crop combination. This dynamic change in the crop combination is attributed to 
the intensity of the irrigation, and availability and accessibility of the agricultural 
inputs. 
4.3 CROP RANKING 
The choice of the cultivation of crops depends upon physical, cultural and 
socio-economic conditions of the region and the facilities and amenities as well as 
government policies. In any spatial unit cultivation of crops and their growth are 
closely related to the decision making process of the farmer on one hand and 
adaptation of advance agricultural technology and innovation in agriculture, i.e. use of 
high yielding varieties, improved and efficient implements, applications of chemical 
fertilizers and pesticides on the other hand. To analyse the crop ranking for the twenty 
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crops, total cropped area has been used to identify the crop ranking on the basis of 
their dominance. Later on, the areas of crops have been converted into percentage (net 
sown area) which is used for ranking of crops to identify the relative strength of 
individual crop (Bhatia, 1965). There are 12 crops in three point of time which occupy 
maximum percentage of total cropped area; other crops are grown in combination 
with other major crops in the district. 
Table 4.8 Aligarh District: Crops Rank Frequency (2000-01, 2005-06 to 2011-12) 
Crops 
Crop Ranks and Number of Blocks 
2000-01 2005-06 2011-12 
I II III I II III I II III 
1.Wheat 12 - - 12 - - 12 - - 
2.Millet - 8 2 - 9 2 - 8 2 
3.Oilseeds - - 1 - - - - - 
 
4.Maize - 2 3 - - 4 - - 4 
5.Rice - 2 2 - 3 2 - 3 3 
6.Pulses - - - - - - - - - 
7.Barley - - - - - - - - - 
8.Fodder - - 3 - - 3 - - 1 
9.Sugarcane - - - - - - - - - 
10.Cotton - - - - - - - - - 
11.Potato - - 1 - - - - - 1 
12. Vegetables 
   
- - 1 - 1 1 
Total 12 12 12 12 12 12 12 12 12 
Calculated by author 
The first rank crop varies from 43.11 percent to 42.45 percent in terms of areal 
extent. Thus on the basis of percentage share of individual crops, three ranking viz., 
first ranking crops, second ranking crops and third ranking crops have been obtained 
for each block (Table 4.8).  
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First Ranking Crop (2000-01, 2005-06 to 2011-12) 
Wheat is the only crop in first ranking in all the twelve blocks of the study 
area (Table 4.9) which accounts for 43.11 percent of the total cropped area of the 
district. There is a declining trend in area i.e. 0.66 percent under first ranking crop i.e. 
wheat from 2000-01 to 2005-06.  
Table 4.9 Aligarh District: Blockwise First Ranking Crops and Area (2000-01, 
2005-06 to 2011-12) 
Years 
First Ranking 
Crop 
No. of Blocks 
Area in 
Hectares 
Percent to total 
Cropped Area 
2000-01 Wheat 12 209589 43.11 
2005-06 Wheat 12 213873 42.45 
2011-12 Wheat 12 218972 42.45 
Calculated By Author  
Second Ranking Crops (2000-01, 2005-06 to 2011-12) 
There are four different crops which come under the second ranking i.e., 
millet, maize, rice and vegetables (Table 4.10). Figure 4.10 reveals spatio-temporal 
change in second ranking crops, three crops viz., millet, maize and rice in 2000-01 
two crops millet and rice in 2005-06 while three crops during 2011-12 have been 
identified (millet, vegetables and rice). 
There are only three crops (millet, maize and rice) in second ranking crops 
during 2000-01, in which millet is the dominating crop in terms of area and hold the 
second position in eight blocks namely Tappal, Chandaus, Khair, Lodha, 
Gonda, Iglas, Bijauli and Gangiri. Millet solely occupies the 65003 hectares (13.37 
percent) area in the total cropped area. Remaining two crops viz maize and rice 
occupies the four blocks, each crop has occupied two blocks. Jawan Sikanderpur and 
Atrauli are occupied by maize while Dhanipur and Akrabad occupied by rice. Maize 
covers an area of 12639 hectares (2.60 percent) and 11705 hectares (2.41 percent) 
area by rice. Figure 4.10 (a) shows the spatial distribution of second ranking crops 
during 2000-01. 
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During 2005-06, only two crops have been identified as second ranking crops. 
Millet occupies second position in nine blocks namely, Tappal, Chandaus, Khair, 
Lodha, Gonda, Iglas, Atrouli, Bijauli and Gangiri. The maize which occupies the 
second position in two blocks during 2000-01 is replaced by the millet and rice, it 
means the area under millet and rice cultivation has increased substantially. The area 
under millet has increased from 65003 hectares (13.37 percent) in 2000-01 to 2005-
06, 70836 hectares (14.06 percent). Rice is the second ranking crop in Jawan 
Sikanderpur, Dhanipur and Akrabad occupying an area of 16786 hectares (3.33 
percent). Rice has also observed 0.92 percent growth in area under cultivation. Spatial 
distribution of second ranking crops is represented by Figure 4.10 (b) during 2005-06. 
Table 4.10 Aligarh District: Blockwise Second Ranking Crops and Area (2000-
01, 2005-06 to 2011-12) 
Years 
Second Ranking 
Crops 
No. of 
Blocks 
Area in 
Hectares 
Percent to total 
Cropped Area 
2000-01 
Millet 8 65003 13.37 
Maize 2 12639 2.60 
Rice 2 11705 2.41 
Total 12 89347 18.38 
2005-06 
Millet 9 70836 14.06 
Rice 3 16786 3.33 
Total 12 87622 17.39 
2011-12 
Millet 8 10655 2.03 
Rice 3 27497 5.23 
Vegetables 1 8700 1.66 
Total 12 46852 8.92 
Calculated by author 
During 2011-12, there are three crops under second ranking; the millet has 
occupied the second position in eight blocks namely, Tappal, Chandaus, Khair, 
Lodha, Gonda, Atrouli, Bijouli and Gangiri. In Jawan Sikanderpur, Dhanipur and 
Akrabad rice is the second ranking crop. Vegetables occupy the 8700 hectares area 
which is 1.66 percent of the total cropped area. Spatial distributions of these crops are 
given in Figure 4.10 (c).  
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Third Ranking Crops (2000-01, 2005-06 to 2011-12) 
There are seven crops in third ranking namely rice, maize, vegetables, millet, 
potato, oilseeds and fodder (Table 4.11 and Figure 4.11 a, b and c). During 2000-01 
there are six crops in third ranking vis millet, oilseeds, maize, rice, fodder and potato. 
Millet occupies 2.15 percent area of the total cropped area as a third ranking crop in 
Atrauli and Akrabad. Oilseeds (0.73 percent) and potato (0.48 percent) acquired third 
position in Tappal and Iglas blocks respectively. Maize occupies an area of 15775 
hectares (3.24 percent) spread over three blocks namely Dhanipur, Bijauli and 
Gangiri. Rice is another important crop occupying third position in two blocks namely 
Jawan Sikanderpur and Gonda spread over 8248 hectares area which is 1.70 percent 
of the total cropped area. Fodder has occupied third ranking in three blocks namely 
Chandaus, Khair and Lodha cover an area of 11326 hectares which is 2.33 percent of 
the total cropped area. The spatial distribution of third ranking crops are given in 
Figure 4.11 a. 
During the year 2005-06, the number of crops under third ranking decreased 
from six to five. Oilseeds and potato were replaced by the vegetables. The area under 
maize cultivation has increased by 0.12 percent as compared to the 2000-01. The area 
occupied by maize is 16914 hectares which is 3.36 percent of the total cropped area 
comprising four blocks namely Jawan Sikanderpur, Atrouli, Bijauli and Gangiri. 
Following maize, fodder stands as the second important crop during 2005-06 in third 
ranking in terms of area occupancy and percentage of total cropped area. Fodder 
occupies 12517 hectares area in three blocks namely Tappal, Chandaus and Lodha 
which is 2.48 percent of the total cropped area. After maize and fodder, rice occupies 
the third rank in two blocks namely Khair and Gonda covering an area of 9835 
hectares area which is 1.95 percent of the total cropped area. Millet is another 
important crop occupying the third position in two blocks namely Dhanipur and 
Akrabad occupying 7754 hectares area which is 1.54 percent of the total cropped area. 
In the remaining one block i.e. Iglas we observe vegetables as the third ranking crops 
covering an area of 5782 hectares area which is 1.15 percent of the total cropped area. 
Spatial distribution of third ranking crops is given in Figure 4.11 b. 
The year 2011-12, has witnessed six crops in third ranking namely fodder, 
rice, maize, vegetables, millet and potato. The highest area occupied by the maize in 
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third ranking crops i.e. 3.09 percent in four blocks namely Jawan Sikanderpur, 
Atrouli, Bijouli and Gangiri. 
Table 4.11 Aligarh District: Blockwise third Ranking Crops and Area (2000-01, 
2005-06 to 2011-12) 
Years 
Third Ranking 
Crops 
No. of Blocks 
Area in 
Hectares 
Percent to total 
Cropped Area 
2000-01 
Millet 2 10439 2.15 
Oilseeds 1 3573 0.73 
Maize 3 15775 3.24 
Rice 2 8248 1.7 
Fodder 3 11326 2.33 
Potato 1 2354 0.48 
Total 12 51715 10.64 
2005-06 
Fodder 3 12517 2.48 
Rice 2 9835 1.95 
Maize 4 16914 3.36 
Millet 2 7754 1.54 
Vegetables 1 5782 1.15 
Total 12 52802 10.48 
2011-12 
Fodder 1 5212 0.99 
Rice 3 20077 3.82 
Maize 4 16258 3.09 
Vegetables 1 2831 0.54 
Millet 2 10653 2.03 
Potato 1 8549 1.63 
Total 12 63580 12.1 
Calculated by author 
After maize rice has also occupies the third position in Chandaus, Khair and 
Gonda with 3.82 percent area. Millet occupies the third ranking in two blocks i.e. 
Dhanipur and Akrabad with 2.03 percent area under cultivation. Vegetables and 
potato occupies the third position in Lodha and Iglas respectively (Figure 4.11 c). 
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4.4 CROP DIVERSIFICATION 
Crop diversification refers to a shift from traditionally grown less 
remunerative crops to more remunerative and value added crops. The shift in the 
production pattern is triggered by various factors such as demand of high value 
commodities, and urbanization (Sati, 2012). The shift of crops also takes place due to 
governmental policies. Despite the change in the agriculture production system the 
performance of agriculture sector is not at par with the need of the time. In the study 
area the rural economy is based on the agriculture and a major section of people (66.8 
percent) in the rural areas derived their livelihood from the agriculture sectors. Crop 
diversification is viewed as a strategy to maximize the sustainable use of land, water 
and other resources, accelerating agriculture growth, food security, and reducing 
poverty. It also provides the better opportunities to the small and marginal farmers to 
grow high value crops on their lands for the income augmentation, employment 
generation, poverty alleviation, enhancing household food security, conserving 
natural resource base, and also act as a shock absorber for the climatic uncertainty 
especially for the small and marginal farmers (Acharya, et.al. 2011). 
In order to assess the level of crop diversification various methods are being 
used such as Index of Maximum Proportion, Herfindal Index, Ogive Index, Entropy 
Index, Modified Entropy Index, Composite Entropy Index and Simpson Index. Each 
technique has some limitation over the other. Keeping in mind the requirements and 
goal of the present study to assess the extent of diversity in crops and livestock, 
Simpson Diversity Index has been used which provides a clear dispersion of 
commodities in a geographical region. The index ranges between 0 and 1. If there is a 
complete specialization, the index moves towards 0, and in case of complete 
diversification the index value moves towards 1. The objective of the present study is 
to analyse the level and trend of crop diversification in spatio-temporal manner. The 
analysis is based on secondary sources of data, collected from the statistical 
handbook, district Aligarh for the 12 different crops such as rice, wheat, barley, 
millet, maize, pulses, oilseeds, sugarcane, potato, vegetables, cotton and fodder. The 
Simpson index method is as follows. 
𝑺𝑰𝑫 = 𝟏 − 𝑷𝟐
𝒏
𝒊=𝟏
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Where, SID is the Simpson Index of Diversity, 
P is the proportionate area (or value) of ith crop in the gross cropped area (or total 
value) of output. 
Spatial Pattern of Crop Diversification (2000-2001) 
The level of crop diversification in the study area is not uniformly distributed. 
The existing status of crop diversification is given in Table 4.12 while the spatial 
pattern of diversification is given in Figure 4.12. 
Table 4.12 Aligarh District: Extent of Crop Diversification Based on Simpson 
Diversity Index (2000-01, 2005-06 to 2011-12) 
Blocks 
Simpson Index of Diversity 
2000-01 2005-06 2011-12 
1. Tappal 0.70 0.72 0.76 
2. Chandaus 0.76 0.77 0.75 
3. Khair 0.80 0.72 0.79 
4. Jawan Sikanderpur 0.79 0.77 0.74 
5. Lodha 0.77 0.78 0.78 
6. Dhanipur 0.79 0.78 0.70 
7. Gonda 0.71 0.75 0.75 
8. Iglas 0.73 0.76 0.76 
9. Atrouli 0.79 0.79 0.78 
10. Bijauli 0.70 0.73 0.74 
11. Gangiri 0.80 0.75 0.73 
12. Akrabad 0.79 0.78 0.69 
Calculated By author 
Six blocks with the index value above 0.78, namely Gangiri, Khair, Atrauli, 
Akrabad, Jawan Sikanderpur and Dhanipur come under the high level of crop 
diversification. The index value between 0.78 to 0.74 come under medium category of 
diversified blocks comprise of Chandaus and Lodha. Low level of diversification has 
been observed in four blocks namely Iglas, Gonda, Bijauli and Tappal with the index 
value of below 0.74 (Table 4.13 and Figure 4.12). 
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Table 4.13 Aligarh District: Spatial Pattern of Crop Diversification (2000-2001) 
Category Index Name of the Block 
High Diversification Above 0.78 
Gangiri, Khair, Atrauli, Akrabad, Jawan 
Sikanderpur and Dhanipur 
Medium Diversification 0.78 to 0.74 Chandaus and Lodha 
Low Diversification Below 0.77 Iglas, Gonda, Bijauli and Tappal 
Calculated by researcher based on table 4.15 
Spatial Pattern of Crop Diversification (2005-2006) 
Spatial analysis of crop diversification during the year 2005-06 shows very 
insignificant variation. The pace of change in diversification is gradual but towards 
more remunerative crops. Table 4.14 reveals that number of blocks under high 
category of crop diversification are not increasing but the index value is moving 
towards 1, which means crop diversification is increasing gradually. Four blocks 
namely Atrauli, Lodha, Akrabad and Dhanipur come under high category of crop 
diversification with the index value of more than 0.77. Three blocks such as Atrauli, 
Akrabad and Dhanipur are common in high category of diversification during these 
two points of time i.e. from 2000-01 to 2005-06. 
Figure: 4.12 
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Table 4.14 Aligarh District: Spatial Pattern of Crop Diversification (2005-2006) 
Category Index Name of the Block 
High Diversification Above 0.77 Atrauli, Lodha, Akrabad and Dhanipur 
Medium Diversification 0.77 to 0.75 
Chandaus, Jawan Sikanderpur, Iglas, 
Gangiri & Gonda 
Low Diversification Below 0.75 Bijauli, Khair and Tappal 
Calculated by researcher based on table 4.15 
Five blocks namely Chandaus, Jawan Sikanderpur, Iglas, Gangiri and Gonda 
are under the medium category of crop diversification. There are only three blocks 
comprising the low level of crop diversification with the index value of below 0.75, 
these blocks are Tappal, Khair and Bijauli (Table 4.14 and Figure 4.13). 
Spatial Pattern of Crop Diversification (2011-2012) 
Table 4.15 shows the spatial pattern of crop diversification during the year 
2011-12. Three blocks namely Khair, Atrauli and Lodha come under the high 
category of crop diversification with the index value of more than 0.76. Seven blocks 
i.e. Iglas, Tappal, Gonda, Chandaus, Bijauli, Jawan Sikanderpur and Gangiri come 
Figure: 4.13 
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under the medium category of crop diversification and the index value ranges from 
0.76 to 0.73. 
Table 4.15 Aligarh District: Spatial Pattern of Crop Diversification (2011-2012) 
Category Index Name of the Block 
High Diversification Above 0.76 Khair, Atrauli and Lodha 
Medium Diversification 0.76 to 0.73 
Iglas, Tappal, Gonda, Chandaus, Bijauli, 
Jawan Sikanderpur and Gangiri 
Low Diversification Below 0.73 Dhanipur and Akrabad 
Calculated by researcher based on table 4.15  
There are two blocks such as Dhanipur and Akrabad which come under the 
low level of crop diversification with index value of below 0.73 (Figure 4.14). 
Spatio-temporal Change in Crop Diversification (2000-01 to 2005-06 to 2011-12) 
As far as the spatio-temporal changes in crop diversification are concerned, 
they are gradually changing in favour of more remunerative crops. Atrauli is the only 
block which remains in the high category of crop diversification throughout the study 
period whereas Chandaus is the only block which remains under the medium category 
Figure: 4.14 
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of diversification. During 2000-01 Gonda and Iglas has observed the low level of crop 
diversification while in 2011-12 they have witnessed medium category of crop 
diversification. In 2000-2001 there are four blocks in low category of crop 
diversification namely Iglas, Gonda, Bijauli and Tappal, whereas in 2011-12 only two 
blocks namely Dhanipur and Akrabad fall under the low level of crop diversification.  
In 2000-2001 Chandaus and Lodha were experiencing medium level crop 
diversification while in 2011-12 seven block namely Iglas, Tappal, Gonda, Chandaus, 
Bijauli, Jawan Sikanderpur and Gangiri fall under the medium category of 
diversification which clearly reveals that the study area has witnessed increasing trend 
of diversification of crops (Figure 4.15).  
4.5 LIVESTOCK 
Livestock rearing is an important sector in Indian agriculture which plays an 
important role in mitigating rural poverty and proves to be a shock absorber for bad 
weather. In other words the livestock sector on the one hand provides nutritional food 
Figure: 4.15 
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and on the other hand safe guards the farmers‟ income. The study area has always 
been an important place for the livestock rearing along with other crops. The available 
data suggests that there is a marked growth observed in the livestock sector. 
The objective of the present study is to examine the status, growth and 
diversification of livestock in the study area from 1997-2011. Secondary data has 
been used for the analysis which has been collected from the district statistical hand 
book; district Aligarh for eight important species such as cattle, buffalo, goat, sheep, 
pig, horse,  pony and poultry. The study also deals with the livestock area index which 
gives a clear picture of livestock concentration per hectare in the study area. Earlier 
animal rearing was of subsistence type which is now being transformed as 
commercialized one (Khan, 2006). 
Spatio-temporal Growth in livestock (1997-2003) 
The spatio-temporal analysis reveals that there is a significant growth at 
district and block level as well. The growth at district level is 13.83 percent. Whereas 
at block level there is a wide variation in growth i.e. -15.78 percent in Lodha to 131.84 
percent growth in Khair block, followed by Gangiri (40.76 percent), Akrabad (39.64 
percent), Atrouli (24.18 percent) and Jawan Sikanderpur (16.61 percent). 
Variation is also revealed along species in spatio-temporal manner at block 
level. Highest growth has been observed in buffalo (30.36 percent) followed by cattle 
(5.48 percent), while the lowest growth has been observed in horse and pony i.e. -
53.88 percent in the district. Species wise growth at block level indicates that cattle 
has witnessed highest growth in Khair block (103.76 percent) followed by Jawan 
Sikanderpur (37.31 percent), Gangiri (19.97 percent) and Lodha (19.07 percent) and 
lowest in Iglas (-44.65 percent) Table 4.16. 
Buffalo has recorded the highest growth in Khair block (183.65 percent) 
followed by Atrouli (79.76 percent), Akrabad (77.58 percent) and Gangiri (70.31 
percent), while Tappal (-18.23percent) has witnessed the lowest growth. Figure 4.16 
shows that Khair and Gangiri come under the high category of livestock growth. 
Akrabad, Atrauli, Jawan Sikanderpur, Gonda, Bijauli and Chandaus come under the 
medium category of livestock growth. 
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               Table 4.16 Aligarh District: Blockwise Spatio-temporal Growth in Livestock (1997-2003) 
Blocks 
Cattle Buffalo Sheep Goat 
1997 2003 % Change 1997 2003 % Change 1997 2003 % Change 1997 2003 % Change 
1. Tappal 13214 14929 12.98 76941 62913 -18.23 2406 1136 -52.78 4327 6593 52.37 
2. Chandaus 10940 9879 -9.70 59610 68311 14.60 1025 418 -59.22 7617 7395 -2.91 
3. Khair 5290 10779 103.76 24329 69009 183.65 1276 945 -25.94 5566 7530 35.29 
4. Jawan 
Sikanderpur 
10758 14772 37.31 42263 56662 34.07 1193 222 -81.39 10371 12218 17.81 
5. Lodha 9003 10720 19.07 45718 38186 -16.47 1393 452 -67.55 9783 7406 -24.30 
6. Dhanipur 8986 9641 7.29 37892 38171 0.74 1807 385 -78.69 13249 8089 -38.95 
7. Gonda 9333 9957 6.69 48716 62112 27.50 2122 2780 31.01 7227 6903 -4.48 
8. Iglas 9627 5329 -44.65 47704 50455 5.77 2532 1587 -37.32 7752 6363 -17.92 
9. Atrouli 10261 9551 -6.92 34468 61959 79.76 707 76 -89.25 15590 9026 -42.10 
10. Bijauli 15736 11727 -25.48 32042 45880 43.19 421 82 -80.52 14134 15153 7.21 
11. Gangiri 12295 14750 19.97 48810 83129 70.31 935 655 -29.95 27136 34509 27.17 
12. Akrabad 11870 12260 3.29 27652 49105 77.58 1262 328 -74.01 8842 9583 8.38 
Total 127313 134294 5.48 526145 685892 30.36 17079 9066 -46.92 131594 130768 -0.63 
Source: District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh                                  Contd……. 
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               Table 4.16 Aligarh District: Blockwise Spatio-temporal Growth in Livestock (1997-2003) 
Blocks 
Horse & Pony Pig Other Animals Poultry Total Animals 
1997 2003 % Change 1997 2003 % Change 1997 2003 % Change 1997 2003 % Change 1997 2003 % Change 
1. Tappal 405 117 -71.11 3541 1445 -59.19 1055 483 -54.22 5450 4823 -11.50 107339 92439 -13.88 
2. Chandaus 765 315 -58.82 2344 1362 -41.89 1252 511 -59.19 5582 3774 -32.39 89135 91965 3.17 
3. Khair 141 119 -15.60 1526 1084 -28.96 350 634 81.14 1664 2966 78.25 40142 93066 131.84 
4. Jawan 
Sikanderpur 
251 202 -19.52 3302 1151 -65.14 990 502 -49.29 9149 5551 -39.33 78277 91280 16.61 
5. Lodha 670 158 -76.42 3001 1093 -63.58 1217 756 -37.88 4949 5009 1.21 75734 63780 -15.78 
6. Dhanipur 683 170 -75.11 3713 914 -75.38 1221 941 -22.93 7800 7565 -3.01 75351 65876 -12.57 
7. Gonda 470 332 -29.36 1733 1111 -35.89 863 1235 43.11 4870 2978 -38.85 75334 87408 16.03 
8. Iglas 529 272 -48.58 2675 1247 -53.38 1187 1209 1.85 3898 2039 -47.69 75904 68501 -9.75 
9. Atrouli 270 68 -74.81 2189 1513 -30.88 587 658 12.10 4949 2862 -42.17 69021 85713 24.18 
10. Bijauli 515 109 -78.83 2775 1319 -52.47 562 515 -8.36 4424 3875 -12.41 70609 78660 11.40 
11. Gangiri 574 285 -50.35 2992 1449 -51.57 1671 780 -53.32 8865 9818 10.75 103278 145375 40.76 
12. Akrabad 365 453 24.11 2442 1088 -55.45 719 451 -37.27 5053 8008 58.48 58205 81276 39.64 
Total 5638 2600 -53.88 32233 14776 -54.16 11674 8675 -25.69 66653 59268 -11.08 918329 1045339 13.83 
Source: District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh 
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Table 4.17 Aligarh District: Blockwise Status of Livestock Growth (1997-2003) 
Category Index Name of the Block 
High Above 39.58 Khair and Gangiri 
Medium 39.58 to -0.98 
Akrabad, Atrouli, Jawan Sikanderpur, Gonda, 
Bijauli and Chandaus 
Low Below -0.98 Iglas, Dhanipur,  Tappal and Lodha 
Calculated by researcher based on table 4.19 
Remaining four blocks namely Iglas, Dhanipur, Tappal and Lodha observed 
low growth of livestock during the period of 1997-2003. Figure 4.17 visualizes the 
spatio temporal changes in livestock growth. 
Spatio-temporal Growth in livestock (2003-2007) 
Spatio temporal growth in livestock is given in the Table 4.18. The study area 
has witnessed a remarkable growth in the district which has grown to 14.56 percent 
from 2003 to 2007. Highest growth has been observed in Khair block (36.85 percent) 
followed by Chandaus (35.21 percent), Tappal (33.69 percent), Lodha (33.12 
percent), Akrabad (32.69 percent), Jawan Sikanderpur (32.26 percent), and Dhanipur 
(30.98 percent). 
Figure: 4.16 
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Table 4.18 Aligarh District: Blockwise Spatio-temporal Growth in Livestock (2003-2007) 
Blocks 
Cattle Buffalo Sheep Goat 
2003 2007 % Change 2003 2007 % Change 2003 2007 % Change 2003 2007 % Change 
1. Tappal 14929 16931 13.41 62913 85141 35.33 1136 2049 80.37 6593 11777 78.63 
2. Chandaus 9879 11617 17.59 68311 93005 36.15 418 754 80.38 7395 13210 78.63 
3. Khair 10779 12246 13.61 69009 93680 35.75 945 1705 80.42 7530 13451 78.63 
4. Jawan 
Sikanderpur 
14772 16691 12.99 56662 76090 34.29 222 401 80.63 12218 21806 78.47 
5. Lodha 10720 11923 11.22 38186 51024 33.62 452 841 86.06 7406 13229 78.63 
6. Dhanipur 9641 10628 10.24 38171 50745 32.94 385 695 80.52 8089 14449 78.63 
7. Gonda 9957 11461 15.10 62112 54919 -11.58 2780 870 -68.71 6903 10551 52.85 
8. Iglas 5329 6651 24.81 50455 44205 -12.39 1587 489 -69.19 6363 9725 52.84 
9. Atrouli 9551 9050 -5.25 61959 60350 -2.60 76 232 205.26 9026 5725 -36.57 
10. Bijauli 11727 10677 -8.95 45880 43979 -4.14 82 250 204.88 15153 9611 -36.57 
11. Gangiri 14750 13303 -9.81 83129 77485 -6.79 655 2019 208.24 34509 21887 -36.58 
12. Akrabad 12260 13611 11.02 49105 63684 29.69 328 694 111.59 9583 17118 78.63 
Total 134294 144789 7.81 685892 794307 15.81 9066 10999 21.32 130768 162539 24.30 
Source: District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh                                Contd……… 
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                  Table 4.18 Aligarh District: Blockwise Spatio-temporal Growth in Livestock (2003-2007) 
Blocks 
Horse & Pony Pig Other Animals Poultry Total Animals 
2003 2007 % Change 2003 2007 % Change 2003 2007 % Change 2003 2007 % Change 2003 2007 % Change 
1. Tappal 117 117 0.00 1445 2792 93.22 483 238 -50.72 4823 4541 -5.85 92439 123586 33.69 
2. Chandaus 315 317 0.63 1362 2625 92.73 511 252 -50.68 3774 2569 -31.93 91965 124349 35.21 
3. Khair 119 118 -0.84 1084 2017 86.07 634 313 -50.63 2966 3834 29.27 93066 127364 36.85 
4. Jawan 
Sikanderpur 
202 200 -0.99 1151 2141 86.01 502 248 -50.60 5551 3152 -43.22 91280 120729 32.26 
5. Lodha 158 161 1.90 1093 2304 110.80 756 373 -50.66 5009 5048 0.78 63780 84903 33.12 
6. Dhanipur 170 169 -0.59 914 1726 88.84 941 465 -50.58 7565 7408 -2.08 65876 86285 30.98 
7. Gonda 332 164 -50.60 1111 1325 19.26 1235 505 -59.11 2978 1716 -42.38 87408 81511 -6.75 
8. Iglas 272 134 -50.74 1247 1703 36.57 1209 494 -59.14 2039 799 -60.81 68501 64200 -6.28 
9. Atrouli 68 71 4.41 1513 1832 21.08 658 257 -60.94 2862 1471 -48.60 85713 78988 -7.85 
10. Bijauli 109 114 4.59 1319 1960 48.60 515 201 -60.97 3875 3509 -9.45 78660 70301 -10.63 
11. Gangiri 285 298 4.56 1449 1755 21.12 780 306 -60.77 9818 10453 6.47 145375 127506 -12.29 
12. Akrabad 453 450 -0.66 1088 2086 91.73 451 223 -50.55 8008 9978 24.60 81276 107844 32.69 
Total 2600 2313 -11.04 14776 24266 64.23 8675 3875 -55.33 59268 54478 -8.08 1045339 1197566 14.56 
Source: District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh 
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Gangiri (-12.29 percent) falls under low category of livestock growth followed 
by Bijauli (-10.63 percent), Atrauli (-7.85 percent), Gonda (-6.75 percent) and Iglas (-
6.28 percent). 
Variation is also revealed along species in spatio-temporal manner at block 
level. Highest growth is revealed in Iglas (24.81 percent) followed by Chandaus 
(17.59 percent), Gonda (15.1 percent) and Khair (13.61 percent). Lowest growth has 
been recorded in Gangiri (-9.81 percent). The growth of Buffalo is highest in 
Chandaus (36.15 percent) followed by Khair (35.75 percent), Tappal (35.33 percent), 
Jawan Sikanderpur (34.29 percent) whereas lowest growth has been observed in Iglas 
i.e. -12.39 percent.  
Table 4.19 Aligarh District: Blockwise status of Livestock Growth (2003-2007) 
Category Index Name of the Block 
High Above 26.86 
Khair, Chandaus, Tappal, Lodha, Akrabad, Jawan 
Sikanderpur and Dhanipur 
Medium 26.86 to 4.98 
 
Low Below 4.98 Gangiri, Bijauli, Atrouli, Iglas, and Gonda 
Calculated by researcher based on table 4.21 
Figure: 4.19 
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 As far as sheep is concerned, it has witnessed a positive growth. Highest 
growth has been found in Gangiri block i.e. 208.24 percent and the lowest in Iglas (-
69.19 percent).  The main reason behind the significant growth of Goat and sheep are 
due to shift in the food consumption pattern and improvement of socio-economic 
conditions of the people living in the study area. The Goat has recorded the highest 
positive growth in Tappal block and the lowest in Gangiri. Pig has witnessed the 
highest growth during 2003-2007 i.e. 64.23 percent. At block level highest growth has 
recorded in Lodha (110.8 percent), Tappal (93.22 percent) and Chandaus (92.73 
percent) while the lowest growth has recorded in Gonda (19.26 percent). Highest 
poultry growth has been found in Khair (29.27 percent), Akrabad (24.6 percent) and 
Gangiri (6.47 percent) whereas lowest negative growth has been found in Iglas (-
60.81 percent) (Table 4.19 and Figure 4.19). 
Spatio-temporal Growth in Livestock (2007-2011)  
Table 4.20 shows the spatio-temporal change in livestock during 2007-2011. 
The data for the year of 2011 have been projected with the help of 2010 livestock data 
in order to make the homogeneity in existing data pertaining to crops and socio-
economic development. The growth rate of livestock population is recorded as 9.51 
percent during 2007-2011. According to species the highest growth has been observed 
in pig (29.33 percent) followed by Goat (14.66 percent), Sheep (13.18 percent) and 
Buffalo (10.24 percent), while the lowest growth has been observed in others animal 
category i.e. -92.90 percent in the district. 
The blockwise spatial analysis reveals that cattle have witnessed highest 
growth in Iglas block i.e. 14.91 percent followed by Chandaus (11.22 percent), Gonda 
(9.84 percent), Khair (8.98 percent), Tappal (8.87 percent) and Jawan Sikanderpur 
(8.62 percent) and the lowest in Gangiri (-8.16 percent). The growth of Buffalo is 
highest in Chandaus (19.91 percent) followed by Khair (19.75 percent), Tappal (19.58 
percent), Jawan Sikanderpur (19.15 percent) whereas lowest growth has been 
observed in Iglas i.e. -10.06 percent. Highest growth of sheep has been recorded in 
Gangiri (50.67 percent), Atrouli (50.43 percent), Bijauli (50.4 percent), Akrabad 
(39.55 percent) and Lodha (34.69 percent) and the lowest is in Iglas i.e. -168.04 
percent. Goat has recorded the highest growth in Tappal block i.e. 33.01 percent and 
the lowest growth has been recorded in Gangiri i.e. -43.25 percent (Figure 4.20). 
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Table 4.20 Aligarh District: Blockwise Spatio-temporal Growth in Livestock (2007-2011) 
Blocks 
Cattle Buffalo Sheep Goat 
2007 2011 % Change 2007 2011 % Change 2007 2011 % Change 2007 2011 % Change 
1. Tappal 16931 18433 8.87 85141 101812 19.58 2049 2734 33.42 11777 15665 33.01 
2. Chandaus 11617 12921 11.22 93005 111526 19.91 754 1006 33.42 13210 17571 33.01 
3. Khair 12246 13346 8.98 93680 112183 19.75 1705 2275 33.43 13451 17892 33.01 
4. Jawan 
Sikanderpur 
16691 18130 8.62 76090 90661 19.15 401 535 33.48 21806 28997 32.98 
5. Lodha 11923 12825 7.57 51024 60653 18.87 841 1133 34.69 13229 17596 33.01 
6. Dhanipur 10628 11368 6.97 50745 60176 18.58 695 928 33.45 14449 19219 33.01 
7. Gonda 11461 12589 9.84 54919 49524 -9.82 870 -563 -164.66 10551 13287 25.93 
8. Iglas 6651 7643 14.91 44205 39518 -10.60 489 -335 -168.40 9725 12247 25.93 
9. Atrouli 9050 8674 -4.15 60350 59143 -2.00 232 349 50.43 5725 3249 -43.24 
10. Bijauli 10677 9890 -7.38 43979 42553 -3.24 250 376 50.40 9611 5455 -43.25 
11. Gangiri 13303 12218 -8.16 77485 73252 -5.46 2019 3042 50.67 21887 12421 -43.25 
12. Akrabad 13611 14624 7.44 63684 74618 17.17 694 969 39.55 17118 22769 33.01 
Total 144789 152660 5.44 794307 875618 10.24 10999 12448 13.18 162539 186367 14.66 
Source: District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh                     Contd….…. 
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Table 4.20 Aligarh District: Blockwise Spatio-temporal Growth in Livestock (2007-2011) 
Blocks 
Horse & Pony Pig Other Animals Poultry Total Animals 
2007 2011 % Change 2007 2011 % Change 2007 2011 % Change 2007 2011 % Change 2007 2011 % Change 
1. Tappal 117 117 0.00 2792 3802 36.18 238 54 -77.21 4541 4092 -9.90 123586 146708 18.71 
2. Chandaus 317 319 0.47 2625 3572 36.09 252 58 -77.08 2569 1665 -35.20 124349 148636 19.53 
3. Khair 118 117 -0.64 2017 2717 34.69 313 72 -76.92 3834 4485 16.98 127364 153088 20.20 
4. Jawan 
Sikanderpur 
200 199 -0.75 2141 2884 34.68 248 58 -76.81 3152 1353 -57.06 120729 142816 18.29 
5. Lodha 161 163 1.40 2304 3212 39.42 373 86 -77.01 5048 5079 0.61 84903 100747 18.66 
6. Dhanipur 169 168 -0.44 1726 2335 35.28 465 108 -76.77 7408 7291 -1.58 86285 101592 17.74 
7. Gonda 164 38 -76.83 1325 1486 12.11 505 -43 -108.42 1716 771 -55.09 81511 77089 -5.42 
8. Iglas 134 31 -77.24 1703 2045 20.08 494 -42 -108.55 799 -130 -116.25 64200 60975 -5.02 
9. Atrouli 71 73 3.17 1832 2071 13.06 257 -44 -117.02 1471 427 -70.96 78988 73944 -6.39 
10. Bijauli 114 118 3.29 1960 2441 24.53 201 -35 -117.16 3509 3235 -7.82 70301 64032 -8.92 
11. Gangiri 298 308 3.27 1755 1985 13.08 306 -50 -116.18 10453 10930 4.56 127506 114105 -10.51 
12. Akrabad 450 448 -0.50 2086 2835 35.88 223 52 -76.68 9978 11456 14.81 107844 127770 18.48 
Total 2313 2097 -9.31 24266 31383 29.33 3875 275 -92.90 54478 50652 -7.02 1197566 1311503 9.51 
Source: District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh 
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Figure: 4.20 
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Pig has recorded the highest growth in Lodha (39.42 percent), Tappal (36.18 
percent) and Chandaus (36.09 percent) while the lowest growth has been recorded in 
Gonda i.e. 12.11 percent.  Highest poultry growth has been found in Khair i.e. 16.98 
percent, followed by Akrabad (14.81 percent) and Gangiri (4.56 percent) whereas 
lowest growth has been found in Iglas (-116.25 percent). Table 4.21 and Figure 4.21 
clearly depict the spatial pattern of livestock growth in the study area. Seven blocks 
namely Khair, Chandaus, Tappal, Lodha, Akrabad, Jawan Sikanderpur and Dhanipur 
fall under the category of high growth of livestock, while the remaining five blocks 
which lie in the category of low growth namely Gonda, Iglas, Atrauli, Bijauli and 
Gangiri.  
Table 4.21 Aligarh District: Blockwise status of Livestock Growth (2007-2011) 
Category Index Name of the Block 
High Above 14.70 
Khair, Chandaus, Tappal, Lodha, Akrabad, Jawan 
Sikanderpur and Dhanipur 
Medium 14.70 to 1.19   
Low Below 1.19 Iglas, Gonda, Atrouli, Bijauli and Gangiri 
Calculated by researcher based on table 4.23 
Figure: 4.21 
  
209 
 
Spatio-temporal Growth in livestock (1997-2011) 
Table 4.22 shows the spatio-temporal variations in livestock change from 
1997-2011. Since a long period of time, the district has observed a very high growth 
rate. A total of 42.81 percent growth has been observed in livestock sector. As far as 
the number is concerned, it has increased from 918329 during the year 1997 to 
1311503 in 2011. Species wise growth clearly reveals that Buffalo has recorded the 
highest positive growth rate from 1997-2011 and i.e. 66.42 percent, followed by Goat 
(41.62 percent) and Cattle (19.91 percent) while lowest growth rate has been observed 
in Other Animals category i.e. -97.64 percent. 
Species wise block level analysis clearly reveals that Cattle has recorded the 
highest growth in Khair block i.e. (152.29 percent), followed by Jawan Sikanderpur 
(68.53 percent), Lodha (42.46 percent), Tappal (39.49 percent) and Gonda (34.89 
percent). The lowest growth has been observed in Bijauli (-37.15 percent). In case of 
Buffalo, Iglas is the only block which witnessed a negative growth of -17.16 percent. 
Beside the Iglas every block of district shows the positive growth. The highest growth 
has been recorded i.e. 361.11 percent in Khair block, followed by Akrabad (169.85 
percent), Jawan Sikanderpur (114.52 percent), Chandaus (87.09 percent) and Atrouli 
(71.59 percent), while the lowest growth has been recorded in Iglas i.e. -17.16 
percent. 
The highest growth of sheep has been recorded in Gangiri block i.e. 225.35 
percent followed by Khair (78.29 percent) and Tappal (13.62 percent) and the lowest 
growth has been recorded in Gonda (-126.51 percent). Goat is another important 
species which recorded a high positive growth of 41.62 percent in the district, while at 
the block the growth is highest in Tappal i.e. 262.03 percent, while the lowest in 
Atrouli (-79.16 percent) (Figure 4.22). 
Table 4.23 and Figure 4.23 clearly reveal that Khair, Akrabad, and Jawan 
Sikanderpur come under the high category of livestock growth in the study region. 
Medium category comprise of Chandaus, Tappal, Dhanipur and Lodha, while the low 
category consists of Gangiri, Atrouli, Gonda, Bijauli and Iglas blocks. 
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Table 4.22 Aligarh District: Blockwise Spatio-temporal Growth in Livestock (1997-2011) 
Blocks 
Cattle Buffalo Sheep Goat Horse & Pony Pig Other Animals Poultry Total 
% Change % Change % Change % Change % Change % Change % Change % Change % Change 
1. Tappal 39.49 32.32 13.62 262.03 -71.11 7.38 -94.86 -24.93 36.68 
2. Chandaus 18.10 87.09 -1.85 130.68 -58.37 52.4 -95.39 -70.18 66.75 
3. Khair 152.29 361.11 78.29 221.45 -16.84 78.03 -79.36 169.53 281.36 
4. Jawan 
Sikanderpur 
68.53 114.52 -55.13 179.6 -20.92 -12.67 -94.19 -85.21 82.45 
5. Lodha 42.46 32.67 -18.68 79.87 -75.63 7.04 -92.95 2.63 33.03 
6. Dhanipur 26.51 58.81 -48.67 45.06 -75.37 -37.11 -91.15 -6.53 34.83 
7. Gonda 34.89 1.66 -126.51 83.85 -91.91 -14.28 -104.92 -84.18 2.33 
8. Iglas -20.61 -17.16 -113.21 57.98 -94.23 -23.55 -103.56 -103.33 -19.67 
9. Atrouli -15.46 71.59 -50.64 -79.16 -72.87 -5.38 -107.45 -91.37 7.13 
10. Bijauli -37.15 32.80 -10.69 -61.41 -77.14 -12.05 -106.14 -26.89 -9.32 
11. Gangiri -0.63 50.08 225.35 -54.23 -46.39 -33.67 -102.96 23.29 10.48 
12. Akrabad 23.20 169.85 -23.26 157.51 22.67 16.07 -92.77 126.71 119.52 
Total 19.91 66.42 -27.11 41.62 -62.79 -2.64 -97.64 -24.01 42.81 
Source: District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh 
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Table 4.23 Aligarh District: Blockwise status of Livestock Growth (1997-2011) 
Category Index Name of the Block 
High Above 94.88 Khair, Akrabad, and Jawan Sikanderpur 
Medium 94.88 to 12.72 Chandaus, Tappal, Dhanipur and Lodha 
Low Below 12.72 Gangiri, Atrouli,, Gonda, Bijauli and  Iglas 
Calculated by researcher based on table 4.25 
4.6 LIVESTOCK AREA INDEX (1997, 2003, 2007 to 2011) 
Livestock area index is calculated as the total number of livestock per hectare. 
Table 4.24 shows that there is steady growth in number of livestock per hectare in the 
study area from 1997 to 2011. The number of livestock per hectare during 1997 has 
been recorded 2.54 per hectare, and it has increased to 2.89 livestock per hectare in 
2003. There is a continuous rise in the livestock area index from 1997 to 2011 i.e. 
3.29 to 3.65. 
There is a wide variation in livestock area index at block level. In 1997, the 
highest number of livestock per hectare has been recorded in Iglas i.e. 2.95 per 
hectare, while the lowest in Khair i.e. 1.21 per hectare. 
Figure: 4.23 
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Table 4.24 Aligarh District: Blockwise Spatio-temporal Livestock-Area Index (1997, 2003, 2007 and 2011) 
Blocks 
Area 
(in Hectares) 
1997 2003 2007 2011 
Livestock 
Per 
Hectare 
Livestock 
Per 
Hectare 
Area 
(in Hectares) 
Livestock 
Per 
Hectare 
Area 
(in Hectares) 
Livestock 
Per 
Hectare 
1. Tappal 38131 107339 2.82 92439 2.42 38085 123586 3.25 37286 146708 3.93 
2. Chandaus 33046 89135 2.70 91965 2.78 33244 124349 3.74 33308 148636 4.46 
3. Khair 33124 40142 1.21 93066 2.81 33500 127364 3.80 31937 153088 4.79 
4. Jawan 
Sikanderpur 
30376 78277 2.58 91280 3.01 31051 120729 3.89 31691 142816 4.51 
5. Lodha 26983 75734 2.81 63780 2.36 26440 84903 3.21 27543 100747 3.66 
6. Dhanipur 29256 75351 2.58 65876 2.25 29461 86285 2.93 30005 101592 3.39 
7. Gonda 29181 75334 2.58 87408 3.00 29343 81511 2.78 29228 77089 2.64 
8. Iglas 25766 75904 2.95 68501 2.66 25856 64200 2.48 25515 60975 2.39 
9. Atrouli 28827 69021 2.39 85713 2.97 28930 78988 2.73 27268 73944 2.71 
10. Bijauli 25500 70609 2.77 78660 3.08 25308 70301 2.78 24944 64032 2.57 
11. Gangiri 35204 103278 2.93 145375 4.13 35186 127506 3.62 34733 114105 3.29 
12. Akrabad 26058 58205 2.23 81276 3.12 27198 107844 3.97 25724 127770 4.97 
Total 361452 918329 2.54 1045339 2.89 363602 1197566 3.29 359182 1311503 3.65 
Source: District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh 
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        Table 4.25 Aligarh District: Blockwise Species Wise Spatio-temporal Livestock-Area Index (1997, 2003, 2007 and 2011) 
Blocks 
Cattle Buffalo Sheep Goat 
1997 2003 2007 2011 1997 2003 2007 2011 1997 2003 2007 2011 1997 2003 2007 2011 
1. Tappal 0.35 0.39 0.44 0.49 2.02 1.65 2.24 2.73 0.06 0.03 0.05 0.07 0.11 0.17 0.31 0.42 
2. Chandaus 0.33 0.30 0.35 0.39 1.80 2.07 2.80 3.35 0.03 0.01 0.02 0.03 0.23 0.22 0.40 0.53 
3. Khair 0.16 0.33 0.37 0.42 0.73 2.08 2.80 3.51 0.04 0.03 0.05 0.07 0.17 0.23 0.40 0.56 
4. Jawan 
Sikanderpur 
0.35 0.49 0.54 0.57 1.39 1.87 2.45 2.86 0.04 0.01 0.01 0.02 0.34 0.40 0.70 0.91 
5. Lodha 0.33 0.40 0.45 0.47 1.69 1.42 1.93 2.20 0.05 0.02 0.03 0.04 0.36 0.27 0.50 0.64 
6. Dhanipur 0.31 0.33 0.36 0.38 1.30 1.30 1.72 2.01 0.06 0.01 0.02 0.03 0.45 0.28 0.49 0.64 
7. Gonda 0.32 0.34 0.39 0.43 1.67 2.13 1.87 1.69 0.07 0.10 0.03 -0.02 0.25 0.24 0.36 0.45 
8. Iglas 0.37 0.21 0.26 0.30 1.85 1.96 1.71 1.55 0.10 0.06 0.02 -0.01 0.30 0.25 0.38 0.48 
9. Atrouli 0.36 0.33 0.31 0.32 1.20 2.15 2.09 2.17 0.02 0.00 0.01 0.01 0.54 0.31 0.20 0.12 
10. Bijauli 0.62 0.46 0.42 0.40 1.26 1.80 1.74 1.71 0.02 0.00 0.01 0.02 0.55 0.59 0.38 0.22 
11. Gangiri 0.35 0.42 0.38 0.35 1.39 2.36 2.20 2.11 0.03 0.02 0.06 0.09 0.77 0.98 0.62 0.36 
12. Akrabad 0.46 0.47 0.50 0.57 1.06 1.88 2.34 2.90 0.05 0.01 0.03 0.04 0.34 0.37 0.63 0.89 
Total 0.35 0.37 0.40 0.43 1.46 1.90 2.18 2.44 0.05 0.03 0.03 0.03 0.36 0.36 0.45 0.52 
Source: District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh                  Contd………... 
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Table 4.25 Aligarh District: Blockwise Species wise Spatio-temporal Livestock-Area Index (1997-2011) 
Blocks 
horse & pony Pig Other Animals Poultry 
1997 2003 2007 2011 1997 2003 2007 2011 1997 2003 2007 2011 1997 2003 2007 2011 
1. Tappal 0.01 0.003 0.00 0.00 0.09 0.038 0.07 0.10 0.03 0.01 0.01 0.001 0.14 0.13 0.12 0.11 
2. Chandaus 0.02 0.010 0.01 0.01 0.07 0.041 0.08 0.11 0.04 0.02 0.01 0.002 0.17 0.11 0.08 0.05 
3. Khair 0.00 0.004 0.00 0.00 0.05 0.033 0.06 0.09 0.01 0.02 0.01 0.002 0.05 0.09 0.11 0.14 
4. Jawan 
Sikanderpur 
0.01 0.007 0.01 0.01 0.11 0.038 0.07 0.09 0.03 0.02 0.01 0.002 0.30 0.18 0.10 0.04 
5. Lodha 0.02 0.006 0.01 0.01 0.11 0.041 0.09 0.12 0.05 0.03 0.01 0.003 0.18 0.19 0.19 0.18 
6. Dhanipur 0.02 0.006 0.01 0.01 0.13 0.031 0.06 0.08 0.04 0.03 0.02 0.004 0.27 0.26 0.25 0.24 
7. Gonda 0.02 0.011 0.01 0.00 0.06 0.038 0.05 0.05 0.03 0.04 0.02 -0.001 0.17 0.10 0.06 0.03 
8. Iglas 0.02 0.011 0.01 0.00 0.10 0.048 0.07 0.08 0.05 0.05 0.02 -0.002 0.15 0.08 0.03 -0.01 
9. Atrouli 0.01 0.002 0.00 0.00 0.08 0.052 0.06 0.08 0.02 0.02 0.01 -0.002 0.17 0.10 0.05 0.02 
10. Bijauli 0.02 0.004 0.00 0.00 0.11 0.052 0.08 0.10 0.02 0.02 0.01 -0.001 0.17 0.15 0.14 0.13 
11. Gangiri 0.02 0.008 0.01 0.01 0.08 0.041 0.05 0.06 0.05 0.02 0.01 -0.001 0.25 0.28 0.30 0.31 
12. Akrabad 0.01 0.017 0.02 0.02 0.09 0.042 0.08 0.11 0.03 0.02 0.01 0.002 0.19 0.31 0.37 0.45 
Total 0.02 0.007 0.01 0.01 0.09 0.041 0.07 0.09 0.03 0.02 0.01 0.001 0.18 0.16 0.15 0.14 
Source: District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh 
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In 2003 Gangiri has witnessed the highest number of livestock per hectare i.e. 
4.13, followed by Akrabad (3.12), Bijauli (3.08) and Jawan Sikanderpur (3.01), while 
the lowest has been recorded in Dhanipur (2.25). Akrabad has witnessed the highest 
number of livestock per hectare i.e. 3.97 in 2007 and the lowest has been recorded in 
Iglas i.e. 2.48 per hectare. During the year 2011, highest number of livestock per 
hectare has been recorded in Akrabad i.e. 4.97 per hectare, while the lowest in Iglas 
i.e. 2.39 per hectare Table 4.24. 
Four species namely cattle, buffalo, sheep and goat show steady growth (Table 
2.25). The number of cattle rose up from 0.35 in 1997 to 0.43 in 2011 per hectare, and 
buffalo witnessed relatively higher increase in number of buffalo per hectare. In 1997 
the number of livestock per hectare has been 2.18 while it rose to 2.44 per hectare in 
the year 2011. Besides, cattle and buffalo sheep and goat do not make any big 
difference in number of livestock per hectare. Sheep remains stagnant from 2007 to 
2011 with 0.03 per hectare, while the goat recorded relatively high growth from 0.36 
in 1997 to 0.52 in 2011 animals per hectares. Four species namely, horse and pony, 
pig and poultry have not shown any significant growth. Horse and pony have gone 
down by 0.01, poultry as recorded a slight decrease in the index value of number of 
poultry per hectare. 
4.7 LIVESTOCK DIVERSIFICATION 
Livestock diversification refers to rearing of animals to harness their potential 
through manipulation for biological reproduction to fulfill the markets demands and 
to generate income and employments for sustainable livelihood. Diversified livestock 
production plays a significant role in the Indian economy, particularly for the welfare 
of the rural population. This sector plays a significant role in supplementing family 
incomes and generating employment in the rural areas, particularly among the 
landless laborers, small and marginal farmers and women, besides providing cheap 
nutritional food to millions of people, it also plays an important role in utilizing the 
non-edible agricultural by-products. 
The increasing trend of buffaloes, sheeps, goats and pigs is seen as a very 
good sign for the better socio-economic condition in study area which are producing 
animal based products such as, raw material for leather industry and wool industry, 
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despite the fact, that livestock industry is very remunerative and supportive especially 
for the small size of land holding farmers, poultry farming at household level can 
create a great opportunity for the rural masses for income generation resulting in 
better socio-economic development because it require less investment (Rahman, and 
Halcyan, 2012). The present analysis examines the trend and pattern of livestock 
diversification with reference to 1997, 2003, 2007 and 2011 with the help of Simpson 
diversity index using the secondary sources of data of eight different species namely 
cattle, buffalo, sheep, goat, horse, pony, pig, other animals and poultry, collected from 
the district statistical handbook Aligarh district (Table 4.26). 
Table 4.26 Aligarh District: Extent of Livestock Diversification Based on 
Simpson Diversity Index (1997, 2003, 2007 and 2011) 
Blocks 
Simpson Index of Diversity 
1997 2003 2007 2011 
1. Tappal 0.47 0.51 0.50 0.49 
2. Chandaus 0.53 0.43 0.42 0.41 
3. Khair 0.60 0.43 0.44 0.44 
4. Jawan 
Sikanderpur 
0.66 0.57 0.56 0.54 
5. Lodha 0.60 0.60 0.60 0.59 
6. Dhanipur 0.69 0.62 0.61 0.60 
7. Gonda 0.55 0.48 0.51 0.53 
8. Iglas 0.58 0.44 0.50 0.52 
9. Atrouli 0.67 0.46 0.40 0.34 
10. Bijauli 0.70 0.60 0.57 0.52 
11. Gangiri 0.69 0.61 0.59 0.55 
12. Akrabad 0.72 0.59 0.61 0.61 
Calculated by author 
Spatial Pattern of Livestock Diversification (1997) 
Table 4.27 shows the level of livestock diversification during 1997 and clearly 
reveals that livestock diversification in the district is not uniform. The range varies 
from 0.66 to 0.58, for sake of better understanding the livestock diversification has 
been categories in to three category that is high (Above 0.66), medium (0.66 to 0.58) 
and Low (Below 0.58). 
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Table 4.27 Aligarh District: Status of Livestock Diversification (1997) 
Category Index Name of the Block 
High  Above 0.66 Akrabad, Bijauli, Dhanipur, Gangiri & Atrauli 
Medium  0.66 to 0.58 Jawan Sikanderpur, Lodha, Khair and Iglas 
Low  Below 0.58 Gonda, Chandaus and Tappal 
Calculated by researcher based on table 4.28 
Five blocks come under the high level of livestock diversification namely 
Akrabad, Bijauli, Dhanipur, Gangiri and Atrauli. Medium category of livestock 
diversification comprises of four blocks namely Jawan Sikanderpur, Lodha, Khair and 
Iglas. Remaining three blocks fall under the low category of livestock diversification 
these blocks are Gonda, Chandaus and Tappal (Figure 4.24).  
Spatial Pattern of Livestock Diversification (2003) 
Livestock diversification during the 2003 is not very much varied from the 
previous point of time (Table 4.28). During 2003 the number of blocks in high 
livestock diversification remains the same as in the 1997 but the spatial pattern has 
Figure: 4.24 
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been changed. Five blocks namely Dhanipur, Gangiri, Bijauli, Lodha and Akrabad 
come under the high level of diversification during 2003. Medium category consists 
of two blocks i.e. Jawan Sikanderpur and Tappal. Gonda, Atrouli, Iglas, Khair and 
Chandaus fall under the low category of livestock diversification (Figure 4.25). 
 Table 4.28 Aligarh District: Status of Livestock Diversification (2003) 
Category Index Name of the Block 
High Above 0.57 Dhanipur, Gangiri, Bijauli, Lodha and  Akrabad, 
Medium 0.57 to 0.49 Jawan Sikanderpur and Tappal 
Low Below 0.49 Gonda, Atrouli, Iglas, Khair and Chandaus 
Calculated by researcher based on table 4.28 
Spatial Pattern of Livestock Diversification (2007) 
Spatial analysis of livestock diversification during 2007 is given in the Table 
4.29, the index ranges from 0.56 to 0.49. Dhanipur, Akrabad, Lodha Gangiri and 
Bijauli blocks come under high category of livestock diversification. 
Figure: 4.25 
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Medium category consists of four blocks namely Jawan Sikanderpur, Gonda, 
Tappal and Iglas. Low category consists of three blocks namely Khair, Chandaus and 
Atrauli (Figure 4.26). These three blocks are also common in 2003 and 2007. 
Table 4.29 Aligarh District: Status of Livestock Diversification (2007) 
Category Index Name of the Block 
High Above 0.56 Dhanipur, Akrabad,  Lodha Gangiri & Bijauli 
Medium 0.56 to 0.49 Jawan Sikanderpur, Gonda, Tappal and Iglas 
Low Below 0.49 Khair, Chandaus and Atrauli 
Calculated by researcher based on table 4.28 
Spatial Pattern of Livestock Diversification (2011) 
Spatial distribution of livestock diversification is given in the Table 4.30 and 
Figure 4.27. During 2011 Akrabad, Dhanipur and Lodha fall under the high level of 
livestock diversification. Medium category consists of Gangiri, Jawan Sikanderpur, 
Gonda, Bijauli, Iglas and Tappal. Only three blocks i.e. Khair, Chandaus and Atrauli 
come under the low category of livestock diversification. 
Figure: 4.26 
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Table 4.30 Aligarh District: Status of Livestock Diversification (2011) 
Category Index Name of the Block 
High Diversification Above 0.55 Akrabad, Dhanipur and Lodha 
Medium Diversification 0.55 to 0.47 
Gangiri, Jawan Sikanderpur, Gonda, 
Bijauli, Iglas and Tappal 
Low Diversification Below 0.47 Khair, Chandaus and Atrauli 
Calculated by researcher based on table 4.28 
Spatio-temporal Change in Livestock Diversification (1997, 2003, 2007 to 2011) 
Spatio-temporal analysis of livestock diversification shows that Akrabad and 
Dhanipur are the only two blocks which continued to remain under high category of 
livestock diversification in the study area, while Chandaus remains under low 
category of livestock diversification and Jawan Sikanderpur remain under medium 
category of livestock diversification. Atrauli was under high category of livestock 
diversification in 1997 but in 2011 it comes under low category of livestock 
diversification because the farmers are intended towards more specialized rearing of 
cattle i.e. buffalo and cattle because of more economical and remunerative value. 
Figure: 4.27 
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The foregoing analysis of livestock diversification clearly reveals that the 
livestock is specializing toward the cattle, buffalo, sheep, goat and poultry because of 
high demand of animal products such as milk, cheese, meat etc (Figure 4.28). 
4.8 FISHERIES 
Fishery is one of the important sectors of agricultural activities, playing a 
significant role in generation of employment & income, nutrition, earnings and food 
security. It is also one of the richest sources of protein for 20 percent of the world‟s 
population. The ever increasing demand for animal protein at the country as well as 
the regional level boost the significant development in poultry and livestock farming, 
which otherwise would have limited scope due to the continuously increasing 
pressure on land for the production of cereals, fruits, vegetables and fodder. But in 
contrast,  the shortage of animal protein can be met through the development of  fish 
farming, as it not only requires less cash investment compared to livestock and 
poultry but also can be produced using a land that is not suitable for agriculture 
(Chowdhury and Maharjan, 2000). 
Figure: 4.28 
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Table 4.31 Aligarh District: Blockwise Status of Reservoirs and Production of Fish (2004-05, 2007-08 to 2011-12) 
Blocks 
Reservoir 2004-05 Reservoir 2007-08 Reservoir 2011-12 
No. 
Area 
(in hectares) 
Production 
(in quintal) 
No. 
Area 
(in hectares) 
Production 
(in quintal) 
No. 
Area 
(in hectares) 
Production 
(in Quintal) 
1. Tappal 3 4 100 15 17 425 12 13 399 
2. Chandaus 1 1 25 6 8 220 10 11 3278 
3. Khair 2 2 40 5 4 110 14 15 472 
4. Jawan 
Sikanderpur 
2 1 20 5 6 110 6 7 213 
5. Lodha 1 0 10 4 5 84 13 15 428 
6. Dhanipur 2 1 25 14 16 375 10 11 345 
7. Gonda 0 0 - 21 23 530 23 25 882 
8. Iglas 2 2 40 5 5 94 18 20 662 
9. Atrouli 7 10 200 14 15 320 9 12 381 
10. Bijauli 2 1 30 5 6 27 5 5 153 
11. Gangiri 5 3 60 9 11 210 7 9 294 
12. Akrabad 3 3 75 6 7 112 5 6 192 
Total 30 28 625 109 123 2617 132 149 7699 
Source: District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh 
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Figure: 4.29 
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Table 4.32 Aligarh District: Blockwise Growth in the Production of Fish (2004-05, 2007-08 to 2011-12) 
Blocks 
2004-05 2007-08 Growth in 
Production 
(in Percent) 
2007-08 2011-12 Growth in 
Production 
(in Percent) 
Growth in 
Production From  
2004-05 to 2011-12 
Production 
(in quintal) 
Production 
(in quintal) 
Production 
(in quintal) 
Production 
(in quintal) 
1. Tappal 100 425 325.00 425 399 -6.12 299.00 
2. Chandaus 25 220 780.00 220 3278 1390.00 13012.00 
3. Khair 40 110 175.00 110 472 329.09 1080.00 
4. Jawan 
Sikanderpur 
20 110 450.00 110 213 93.64 965.00 
5. Lodha 10 84 740.00 84 428 409.52 4180.00 
6. Dhanipur 25 375 1400.00 375 345 -8.00 1280.00 
7. Gonda 0 530 0.00 530 882 66.42 0.00 
8. Iglas 40 94 135.00 94 662 604.26 1555.00 
9. Atrouli 200 320 60.00 320 381 19.06 90.50 
10. Bijauli 30 27 -10.00 27 153 466.67 410.00 
11. Gangiri 60 210 250.00 210 294 40.00 390.00 
12. Akrabad 75 112 49.33 112 192 71.43 156.00 
Total 625 2617 318.72 2617 7699 194.19 1131.84 
    Source: District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh 
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Hence, fish production can also become a major income-generating source and 
can make significant contribution for the development of study area. The present 
analysis examines the production and growth of fisheries using secondary sources of 
data. 
Fish Production (2004-05, 2007-08 to 2011-12) 
The analysis reveals that there is a significant improvement of fish production 
in spatio-temporal manner; both at district and block level.  The total numbers of 
reservoirs rose to 109 in 2007-08 from 30 in 2004-05 (Table 4.31 and Figure 4.29). 
The significant increase has also been recorded i.e.132 in number of reservoirs during 
2011-12. The area has witnessed steady increase in number of reservoirs as well as 
fish production. Table 4.31 clearly shows that there is a continuous increase in fish 
production from 2004-05 to 2011-12 i.e. 625 to 7699 quintals. During 2004-05 
highest production of fish has been found in Atrouli block i.e. 200 quintals and the 
lowest is in Lodha i.e. 10 quintals. Contrary to this in 2007-08 the highest production 
has been found in Gonda i.e. 530 quintals and the lowest in Bijauli i.e. 27 quintals. 
The year 2011-12 witnessed even higher production of fish in the study area. 
Chandaus block produced the highest i.e. 3278 quintals and the lowest in Bijauli i.e. 
153 quintals (Figure 4.30). 
Figure: 4.30 
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Growth in Fish Production (2004-05, 2007-08 to 2011-12) 
Since 2004-05, a tremendous growth of fish production has been recorded in 
the study area. Table 4.32 indicates that 318.72 percent growth in the production of 
fish has been recorded from 2004-05 to 2007-08. Growth in the fish production has 
relatively slowed down during 2007-08 to 2011-12, (194.19 percent). It is evident 
from the table that the growth in fish production from the year 2004-05 to 2011-12 
showed an alarming increase i.e. 1131.84 percent in the district. 
Blockwise analysis clearly reveals that during 2004-05 to 2007-08 the highest 
growth in fish production has been recorded in Dhanipur i.e. 1400 percent followed 
by Chandaus (780 percent), Lodha (740 percent) and Jawan Sikanderpur (450 
percent). Lowest growth has been found in Bijauli i.e. -10.00 percent. During 2007-08 
to 2011-12 highest growth has been found in Chandaus block i.e. 1390.00 percent and 
the lowest in Dhanipur i.e. -8.00 percent, while during 2004-05 to 2011-12 the growth 
in fish production has been found highest in Chandaus block (1390.00 percent) 
followed by Lodha (4180 percent) and Iglas (1555 percent), while the lowest growth 
has been recorded in the Atrauli (90.50 percent). The high growth in the production of 
fish is attributed to a planned strategy of the farmers to generate more income through 
devoting more area under fish cultivation.  
The foregoing analysis regarding the agricultural diversification, it is 
concluded that the region is basically dominated by the cereal crops but gradually and 
slowly the farmers are oriented towards diversifying their crops for gaining more 
remuneration bringing more and more area under vegetables and potatoes  cultivation. 
At district level the diversification index has decreased very slightly but at block level 
the significant rise of diversification index has been observed during 2001-2012 and 
area under high value commodities has shown an increasing trend. 
The total number of animals has increased by 13.83 and 9.51 percent during 
1997-2003 and 2007-2011 respectively, with an overall growth of 42.81 percent from 
1997 to 2011. Livestock analysis reveals that number of livestock per hectare has 
increased from 2.54 to 3.29 from 2011 to 2003 in the district. The diversification 
index has decreased from 0.62 to 0.51 from 1997 to 2011, it is attributed to the fact 
that the traditional bound animals using for agricultural purposes both in the field and 
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transportation have been replaced by modern motor driven vehicles and tractors. The 
farmers are oriented towards rearing animals like buffalo and goat which are more 
remunerative and economical in all purposes and fetched more income from their last 
breath of life due to mushrooming of meat industries in the district. The analysis 
reveals that the region has witnessed the 66.42 percent growth in the buffalo and 
41.62 percent in goat production from 1997 to 2011.  
The analysis further reveals that there has been a tremendous increase both in 
number of reservoirs and fish production. The number of reservoirs has increased 
from 30 in 2004-05 to132 in 2011-12. The fish production also increased from 625 
quintals to 7699 quintals from 2004-05 to 2011-12 i.e. enormous overall increase of 
1131.84 percent has been recorded in the district. 
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Socio-economic development is a multi-dimensional phenomenon. Some of its 
major dimensions include: the level of economic growth, education, health services, 
nutrition, degree of modernization, status of women, quality of housing, distribution 
of goods and services and access to communication (Das, 1999). Development can be 
defined in different ways; however it is a process in which things get improved 
positively. In the socio-economic context, development means the improvement of 
people’s lifestyles through improved education, incomes, skills development and 
employment. It is the process of economic and social transformation based on cultural 
and environmental factors. Various studies have been made at governmental and 
quasi-governmental level regarding the assessment and evaluation of socio-economic 
and cultural facilities at macro and micro level in India to examine the levels of socio-
economic development but very few studies have been worked out at micro level to 
reduce the existing regional imbalances. The government has laid stress on the 
balanced regional growth through different programmes such as Backward Region 
Grant Fund (BRG), Border Area Development Programme (BADP), Hill Area 
Development Progemme (HADP), the Integrated Action Plan (IAP), Bharat Nirman, 
Serva Shiksha Abhiyan, and National Rural Health Mission right since independence. 
An in-depth study at the district level on socio-economic dimension has been done by 
the Indian Society of Agricultural statistics on Orissa (1992), Orissa (1993), Andhra 
Pradesh (1994), Kerala (1994), Uttar Pradesh (1995), Maharashtra (1996), Karnataka 
(1997), Tamil Nadu (2000) and Madhya Pradesh (2002). Some of the researchers 
have also carried out intensive research on levels of socio-economic development in 
different parts of India at meso and micro level like (Chattopadhyaya & Pal, 1972), 
(Rao, 1973), (Datt & Ravallion 1993), (Das, 1999), (Rajarshi, 2003), (Dholakia, 
2005), (Kundu & Varghese, 2010) and (Singh, Kendall, Jain & Chander, 2014). 
Though all the efforts made by governments to reduce the existing regional disparities 
at different levels yet these disparities are still lying and continued to increase due to 
our faulty planning, non-participation of the local people as well as the planning is 
devoid of existing ecological setting and resource base. 
The present attempt has been made to examine the levels of socio-economic 
development considering 51 variables (Table 5.1) pertaining to socio-cultural and 
economic variables at block level. The development cannot be measured by any 
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single indicator rather it can be examined through the analysis of various indicators of 
development independently and in combination.  
There are various methods used for the analysis of socio-economic 
development such as Principal Component Analysis (PCA), Multiple Factor Analysis, 
Aggregation Method, Ratio Method, Ranking Method and Z-score Method etc. 
Keeping in view the selection of indicators of the study area, z-score model has been 
used to assess the level of socio-economic development. The Z-score method has 
been chosen because of its simplicity in statistical applications and easy to identify the 
variation in the levels of development. For this purpose the raw data for each variable 
has been computed into standard score with the help of Z-score. The score quantify 
the departure of individual observations, expressed in a comparable form. This means 
it becomes a linear transformation of the original data (Smith, 1973). The formula 
may be expressed as: 
i
iij
ij
XX
Z


  
Where, Z ij indicates Standardized value of the variable i in block j; 
 X ij for Actual value of variable i in block j; 
Xi   for Mean value of variable i in all blocks; 
 and σi   for Standard deviation of variable i in all blocks. 
The composite score of all the variables has been computed by taking the sum 
of variables and divided by number of total variables of each block which is expressed 
as follows, 
N
Z
CS
ij
  
Where, CS is composite score,  
N refers to the number of variables;  
∑Zij indicates z-scores of all variables i in block j. 
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The spatial analysis of levels of socio-economic development has been 
discussed through the tabulations and illustrations of the numerical values of selected 
variables in sequent manner. 
Table: 5.1 Aligarh District: Indicators of Socio-Economic Development 
Level of Educational Development 
X1 Number of Primary Schools per 10,000 of Population 
X2 Number of Middle Schools per 10,000 of Population 
X3 Number of Secondary Schools per 10.000 of Population 
X4 Number of Other Educational Institutions per 10,000 of Population 
X5 Number of Degree Colleges per 10,000 of Population 
X6 Number of Aganwadi and Baalwadi Centers per 10,000 of Population 
Level of Health Development 
X7 Number of Public Health Centers per 10,000 of Population 
X8 Number of Primary Health Centers per 10,000 of Population 
X9 Number of total Beds Available per 10,000 of Population 
X10 Number of Doctors Available per 10,000 of Population 
X11 Number of Para-medics Available per 10,000 of Population 
X12 Family and Mother-Child  Welfare Centers/ Sub-Centers per 10,000 of Population 
Level of Transportation and Communication Development 
X13 Number of Post offices per 10,000 of Population 
X14 Number of P.C.O. per 10,000 of Population 
X15 Number of Telephones per 10,000 of Population 
X16 Number of Railway Stations per 100 Sq. km. 
X17 Number of Bus Stops per 100 Sq. km. 
X18 Length of Pucca Roads per 10,000 of Population 
Level of Electricity and Drinking Water Development 
X19 Percentage of Villages Electrified to the total Villages 
X20 No. of private  Electrified Hand Pumps  /Pump Sets per 10,000 of Population 
Level of Financial Development 
X21 Number of Nationalized Commercial Banks per 10,000 of Population 
X22 Number of Rural Banks per 10,000 of Population 
X23 Number of other Non-Commercial nationalized Banks per 10,000 of population 
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Level of Veterinary Development 
X24 Number of Veterinary Hospitals per 10,000 of Population 
X25 Number of Animal Development Centers per 10,000 of Population 
X26 Number of Artificial Fertility Centers per 10,000 of Population 
Level of Agricultural Development 
X27 Number of Seeds Sale Centers per 10,000 of Population 
X28 Number of Fertilizer Sale Centers per 10,000 of Population 
X29 Number of Seeds Storage Centers per 10,000 of Population 
X30 Number of Fertilizer Storage Centers per 10,000 of Population 
X31 Number of Cold Storages per 1,000 hectare of Net Sown Area 
X32 Number of Agriculture Cooperative Societies per 10,000 of Population 
X33 Fertilizers Consumption per hectare of Gross Area Sown (Kg) 
X34 Length of Canal per 1,000 hectare of Net Sown Area 
X35 Number of Government Tube wells per 1000 hectare of Net Sown Area 
X36 Number of Pump sets per 1000 hectare of Net Sown Area 
X37 Per cent of Net Sown Area to the Total Area 
X38 Per cent of Net Irrigated Area to Net Sown Area 
X39 Per cent of Working Population to the Total Population 
X40 Per cent of Cultivator to the Total Worker 
X41 Per cent of Agricultural Laborer to the Total Worker 
X42 Cropping Intensity 
X43 Per cent of Canal Irrigation to Net Irrigated Area 
X44 Per cent of Tube Well Irrigation to Net Irrigated Area 
X45 Number of Livestock per Hectare 
X46 Number of Rural Markets per Hundred Sq. Km. 
X47 
Number of Advance Harrower and Cultivators per 100 hectare of Net Sown 
Area 
X48 Number of Advance Thresher Machines per 100 Hectare of Net Sown Area 
X49 Number of Sprayers Per 100 hectare of Net Sown Area 
X50 Number of Advance Sowing Instruments Per 1000 hectare of Net Sown Area 
X51 Number of Tractors per 100 hectare of Net Sown Area 
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Table 5.2 (a) Aligarh District: Sector Wise Index of Development of each Indicator (2010-11) 
Blocks 
Education Health 
X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 
1.Tappal -0.23 0.09 -0.35 -0.82 2.47 0.75 0.90 -0.76 0.53 0.54 0.42 0.08 
2.Chandaus 0.43 0.34 -0.29 1.37 0.93 0.67 0.93 0.62 1.02 0.59 0.95 0.74 
3.Khair 0.30 -0.33 -0.02 1.32 -0.67 -0.02 -0.67 0.48 -0.73 1.68 1.17 0.17 
4.Jawan Sikanderpur 0.04 0.46 -0.53 -0.49 -0.67 0.24 0.60 0.74 0.71 0.03 0.64 -0.03 
5.Lodha -2.78 -2.78 -0.84 -1.65 -0.67 -3.00 -0.67 -0.94 -1.21 -1.78 -2.06 -2.87 
6.Dhanipur -0.04 -0.51 -0.61 -0.95 -0.67 -0.11 -0.67 -0.31 -1.00 -0.46 -0.44 -0.04 
7.Gonda 1.24 0.81 -0.17 0.14 1.06 0.72 1.06 0.05 0.98 -0.66 -0.84 0.95 
8.Iglas 0.93 0.44 -0.31 -0.61 -0.67 0.25 -0.67 -1.43 -1.13 -0.69 -0.88 0.37 
9.Atrouli -0.20 0.08 0.03 0.26 0.61 -0.13 -0.67 1.86 -0.27 1.14 1.05 0.00 
10.Bijauli 0.50 1.30 2.98 1.52 -0.67 0.54 1.12 1.63 1.56 0.15 0.81 1.09 
11.Gangiri -0.43 0.22 0.50 0.20 0.48 0.24 -0.67 -0.44 -1.04 -1.16 0.01 -0.36 
12.Akrabad 0.25 -0.14 -0.39 -0.33 -0.67 -0.14 0.88 -0.77 0.51 -0.15 -1.01 -0.26 
Source: Computed from District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh, 2010-11                      Contd……… 
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Table 5.2 (b) Aligarh District: Sector Wise Index of Development of each Indicator (2010-11) 
Blocks 
Transportation and Communication Electricity 
X13  X14 X15 X16 X17 X18 X19 X20 
1.Tappal -0.11 -0.10 0.16 -0.65 -1.12 -0.51 -0.35 0.68 
2.Chandaus 1.67 -0.72 -0.17 0.00 -0.94 0.40 0.16 2.00 
3.Khair 1.10 -0.05 0.70 -0.65 -0.85 -0.17 0.61 0.75 
4.Jawan Sikanderpur -0.26 0.64 0.33 2.48 -0.63 -0.25 1.03 -0.42 
5.Lodha -2.44 -1.37 -1.59 1.02 0.26 -2.69 0.13 -1.65 
6.Dhanipur -0.28 -0.77 1.47 0.90 -1.00 0.18 0.62 -0.81 
7.Gonda 0.64 -0.22 -1.10 -0.65 -0.12 0.43 -2.34 -0.14 
8.Iglas -0.44 2.35 1.23 -0.65 1.92 0.58 0.83 0.90 
9.Atrouli -0.13 1.18 0.74 0.08 1.45 1.36 1.03 0.50 
10.Bijauli 0.16 -0.90 -1.33 -0.65 -0.02 0.15 -0.62 -0.60 
11.Gangiri 0.05 -0.13 0.25 -0.65 0.13 -0.30 -1.19 -0.26 
12.Akrabad -0.02 0.14 -0.69 -0.65 0.91 0.84 0.10 -0.95 
   Source: Computed from District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh, 2010-11      Contd….. 
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Table 5.2 (c) Aligarh District: Sector Wise Index of Development of each Indicator (2010-11) 
Blocks 
Finance Veterinary 
X21 X22 X23 X24 X25 X26 
1.Tappal 0.97 1.53 -0.75 0.30 0.78 0.83 
2.Chandaus 0.33 0.39 1.64 1.02 1.44 1.67 
3.Khair 0.20 -0.88 -0.75 0.20 1.50 -0.06 
4.Jawan Sikanderpur 2.09 -1.05 0.20 -0.63 -0.88 -0.65 
5.Lodha -1.47 -1.57 -0.75 -1.59 -0.97 -1.42 
6.Dhanipur -0.59 0.94 -0.75 -0.03 -0.98 0.05 
7.Gonda -0.23 1.24 0.55 1.25 -0.81 1.11 
8.Iglas -0.99 -0.10 0.52 -0.99 -0.81 0.20 
9.Atrouli 0.48 -0.56 -0.75 1.02 0.64 0.32 
10.Bijauli -0.19 0.68 0.59 1.34 -0.09 0.31 
11.Gangiri -0.24 -0.28 -0.75 -1.22 0.92 -1.34 
12.Akrabad -1.05 -0.26 1.57 -1.05 -0.83 -1.14 
 Source: Computed from District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh, 2010-11     Contd……... 
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Table 5.2 (d) Aligarh District: Sector Wise Index of Development of each Indicator (2010-11) 
Blocks 
Agriculture 
X27 X28 X29 X30 X31 X32 X33 X34 X35 X36 X37 X38 X39 X40 X41 X42 X43 X44 X45 X46 X47 X48 X49 X50 X51 
1. Tappal 0.45 -0.68 0.11 0.94 -0.64 -0.13 -1.01 0.46 -1.15 -1.54 0.55 -0.64 -0.45 0.88 0.15 0.70 -0.27 0.27 0.35 0.11 1.31 -0.49 1.62 1.44 3.16 
2. Chandaus 0.05 -0.07 -0.50 2.46 -0.64 -0.89 -1.04 -0.90 -0.08 -0.59 0.83 0.22 1.11 0.20 0.18 -0.71 -0.68 0.68 0.92 0.39 -0.11 -0.62 -0.57 0.13 -0.19 
3. Khair -0.25 0.06 -0.02 -0.18 1.05 -0.49 -0.25 0.04 -0.34 0.62 0.81 -1.63 -1.10 0.27 -0.41 -0.32 1.43 -1.43 1.28 1.54 0.48 -0.52 1.88 0.40 -0.30 
4. Jawan 
Sikanderpur 
-1.32 -0.83 -1.17 -0.18 -0.50 -1.17 0.03 0.87 -0.30 -1.01 -1.02 0.79 -0.56 -0.77 -0.09 -0.38 0.21 -0.21 0.98 0.74 0.06 0.42 -0.79 -1.17 -0.24 
5. Lodha -2.32 -2.15 -2.01 -1.35 0.67 -1.89 0.99 -1.08 0.87 -1.33 -1.13 -1.92 -1.02 -2.46 -2.93 -0.31 -0.98 0.98 0.05 -0.30 0.83 -0.43 -1.00 0.44 -0.17 
6. Dhanipur 1.37 -0.20 0.76 -0.48 0.25 0.39 0.27 -0.05 -0.58 -0.05 -0.88 0.39 -0.54 -0.80 0.39 -1.75 1.44 -1.44 -0.24 0.22 0.25 -0.63 0.61 -0.44 -0.29 
7. Gonda 0.42 -0.26 0.02 0.68 -0.36 0.66 -0.49 -0.36 -1.23 1.53 0.91 0.91 0.70 0.81 0.59 0.36 0.11 -0.11 -1.05 -0.83 -1.84 -0.47 -0.12 -0.43 -0.23 
8. Iglas 0.53 1.14 1.36 0.40 2.63 0.88 0.90 -0.31 -0.72 1.21 0.74 0.87 2.29 -0.13 0.48 -0.38 -0.43 0.43 -1.33 -1.13 -1.85 -0.28 0.68 0.70 -0.10 
9. Atrouli 0.09 0.34 -0.63 -0.45 -0.64 -0.52 -0.03 -1.09 2.18 -0.11 0.64 0.87 -0.22 -0.11 0.34 0.84 -1.04 1.04 -0.98 -1.00 -0.44 2.83 0.21 -1.38 -0.39 
10. Bijauli -0.50 0.46 0.84 -0.51 -0.64 1.05 2.17 0.76 0.75 0.67 -2.05 -0.42 -0.41 1.14 0.20 0.25 -0.48 0.48 -1.13 -1.01 -0.29 0.80 -0.79 -0.32 -0.50 
11. Gangiri 0.57 0.31 1.32 -0.88 -0.40 1.23 -1.40 -0.73 0.94 -0.28 0.51 -0.38 0.68 0.91 -0.04 -0.59 -1.00 0.99 -0.35 -0.57 0.91 0.01 -1.00 -1.09 -0.43 
12. Akrabad 0.94 1.81 0.08 -0.46 -0.64 0.87 0.29 2.36 -0.35 0.87 0.06 0.90 -0.48 0.08 1.13 2.29 1.69 -1.69 1.48 1.86 0.69 -0.62 -0.71 1.74 -0.29 
Source: Computed from District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh, 2010-11 
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Table 5.3 Aligarh District: Limits of Composite Indices for Different Stages of 
Development 
Sector 
Composite Indices Limits of Composite Index 
Mean SD High Medium Low 
Education 0.01 0.74 >0.38 0.38 to -0.36 <-0.36 
Health 0.01 0.75 >0.39 0.39 to -0.36 <-0.36 
Transportation and 
Communication  
0.00 0.53 >0.27 0.27 to -0.27 <-0.27 
Electricity and Drinking 
Water  
0.00 0.76 >0.38 0.38 to -0.38 <-0.38 
Finance 0.00 0.58 >0.29 0.29 to -0.29 <-0.29 
Veterinary -0.02 0.83 >0.40 0.40 to -0.43 <-0.43 
Agriculture 0.00 0.33 >0.17 0.17 to -0.16 <-0.16 
Overall Development 0.00 0.48 >0.24 0.24 to -0.24 <-0.24 
 
5.1 Educational Facilities 
 The spatial analysis of educational facilities taking into account primary 
schools, middle school, senior secondary schools, other educational institutions, 
degree colleges, Aganwadi and Balwadi at per 10,000 of population, which is 
indicated by X1, X2, X3, X4, X5, X6 respectively Table 5.2 (a). Table 5.3 clearly 
reveals that the facilities are not uniformly distributed. The range of Z- score varies 
from 1.03 to -1.95.  The value of Z-score has been categorized into high, medium and 
low that indicates about the levels of educational development. The high level of 
educational development has been observed in Bijauli with Gonda and Chandaus.  
Seven blocks namely Tappal, Gangiri, Atrauli, Khair, Iglas, Jawan Sikanderpur and 
Akrabad fall under medium category while the Lodha and Dhanipur blocks come 
under the low category of educational development (Figure 5.1).  
5.2 Health Facilities 
The spatial analysis of health facilities taking into account public health 
centers, primary health centre, total beds available, doctors available, paramedical 
facilities, family and mother-child welfare centers at per 10,000 of population, which 
is indicated by X7, X8, X9, X10, X11, and X12 respectively (Table 5.2 a). 
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Table 5.3 clearly reveals that the facilities are not uniformly distributed. The 
range of Z- score varies from 0.39 to -0.36. 
Figure: 5.1 
Figure: 5.2 
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The value of Z-score has been categorized into high, medium and low that 
indicates about the levels of educational development. Chandaus, Bijauli, Atrauli and 
Jawan Sikanderpur blocks fall under the category of high development. The medium 
level of development comprises of Khair, Tappal, Gonda and Akrabad blocks. While 
the blocks of Dhanipur, Gangiri, Iglas, and Lodha come under low level of 
development. Figure 5.2 shows the spatial distribution of health facilities. 
5.3 Transportation and Communication Facilities 
Transportation and communication facilitates socio-economic development. 
Any area which witnesses accessible transportation and communication enjoys the 
fruits of development. Six variables of transportation and communication are 
considered for the analysis i.e., number of post offices (X13), number of P.C.O’s (X14), 
length of pacca road, number of telephones (X15) per 10,000 population and  number 
of railway stations (X16) and number of bus stops per 100 sq. km. (X17) (Table 5.3 b). 
The value of Z-score has been categorized into high, medium and low that indicates 
about the levels of transportation and communication development. Table 5.3 clearly 
reveals that the facilities are not uniformly distributed. 
 
 
 
 
 
 
 
 
 
 
 Figure: 5.3 
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Three blocks namely Iglas, Atrauli, and Jawan Sikanderpur blocks are under 
high category of development. Akrabad, Dhanipur, Chandaus, Khair, Gangiri and 
Gonda blocks are under the medium category of development. The blocks of Tappal, 
Bijauli and Lodha fall under the category of low level of development. Figure 5.3 
shows the uneven spatial distribution of transportation and communication facilities. 
5.4 Electricity and Drinking Water Facilities 
  Uninterrupted supply of electricity and accessible potable drinking water are 
considered to be important components of understanding the level of socio-economic 
development. It has been observed that wherever these variables are found in 
accessible manner, the level of socio-economic index is better than that of the area 
which is devoid of these facilities. The present analysis focuses the spatial variations 
of these two facilities at block level. The index has been categorised into three parts, 
high, medium and low categories taking into consideration the percentage of villages 
electrified to the total villages (X19), number of private electrified pumps as per 
10,000 of population (X20) (Table 5.2 b).  
Figure: 5.4 
242 
 
 Table 5.3 and Figure 5.4 reveal that the high level of development has been 
recorded in blocks of Chandaus, Iglas, Atrauli and Khair. Medium level of 
development covers three blocks, namely Jawan Sikanderpur, Tappal and Dhanipur. 
While low level of electricity and drinking water facility is revealed in the blocks of 
Akrabad, Bijauli, Gangiri, Lodha and Gonda. 
5.5 Financial Facilities 
The provision of accessible financial assistance to the villagers through 
different banking and cooperative systems, financial institutions at minimum interest 
are most important stimulating factors to improve their socio-economic lives by using 
innovations for diversification of agriculture to sustain their livelihood. 
The spatial analysis of financial institutions has been examined taking into 
considerations of number of nationalized commercial banks (X21), number of rural 
banks (X22) and number of other non-commercial nationalized banks (X23) per 10,000 
populations respectively (Table 5.2 c). The index has been categorised into three 
parts, high, medium and low categories. The high level of development has been 
found in the blocks of Chandaus, Tappal, Gonda, Jawan Sikanderpur and Bijauli. The 
Figure: 5.5 
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blocks of Akrabad, Dhanipur, Iglas and Atrauli fall in the category of medium level of 
development. While three blocks namely Gangiri, Khair and Lodha witness the low 
level of development (Table 5.3 and Figure 5.5).  
5.6 Veterinary Facilities 
The accessible veterinary services are another important component to boost 
the livestock farming in a sustainable manner. To assess the level of veterinary 
development three variables have been taken into consideration i.e., number of 
veterinary hospitals (X24), number of animal development centers (X25) and number 
of artificial fertility centers (X26) per 10,000 population respectively (Table 5.2 c). 
The index has been categorised into three parts, high, medium and low 
categories. The high level of development has been revealed in Chandaus, Atrauli, 
Tappal, Khair, Bijauli and Gonda blocks. Dhanipur is the only block which comes 
under medium category of development. Five blocks fall in the category of low level 
of development viz., Iglas, Gangiri, Jawan Sikanderpur, Akrabad, and Lodha (Table 
5.3 and Figure 5.6). 
Figure: 5.6 
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5.7 Agricultural Facilities Development 
 Development of agriculture depends upon number of variables which 
influence directly and indirectly their productivity. If all the variables are found in 
accessible manner in any region its index of development in agriculture is likely to be 
high. In order to examine the levels of agricultural development at block level, 25 
variables have been taken into consideration to develop composite index for the 
analysis of the levels of development. 
These variables are number of seeds sale centers (X27), number of fertilizer 
sale centers (X28), number of seeds storage centers (X29), number of fertilizer storage 
center  (X30), number of agriculture cooperative societies (X32) per 10,000 population 
respectively; fertilizers consumption per hectare of gross area sown kg. (X33), number 
of cold storage (X31), length of canal (X34), number of government tube wells (X35), 
number of pump sets (X36) per 1,000 hectare of net sown area  respectively; per cent 
of net sown area to the total area (X37); percentages of net irrigated area to net sown 
area (X38), working population to the total population (X39), cultivator to the total 
worker (X40), agricultural laborer to the total worker (X41) cropping intensity (X42), 
canal irrigation to net irrigated area (X43), tube well irrigation to net irrigated area 
Figure: 5.7 
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(X44) respectively; number of livestock per hectare (X45), number of rural market per 
hundred sq. km. (X46), number of advance harrower and cultivators (X47), number of 
advance thresher machine (X48), number of sprayer (X49) per 100 hectare of net sown 
area respectively; number of advance sowing instruments (X50) and number of 
tractors per 100 hectare of net sown area (X51) respectively (Table 5.2 d). 
The index has been categorised into three parts, high, medium and low 
categories. High level of agricultural development has been revealed in three blocks 
of Akrabad, Iglas and Tappal. Medium level of agricultural development is recorded 
in the seven blocks of the district namely Khair, Bijauli, Atrauli, Gonda, Chandaus, 
Gangiri, and Dhanipur. While low level of development is found in Lodha and Jawan 
Sikanderpur blocks (Table 5.3 & Figure 5.7). 
5.8 Overall Socio-Economic Development 
After foregoing analysis regarding the level of socio-economic development 
considering 51 variables of different categories like education, health, electricity and 
drinking water, financial institutions, veterinary services and indicators of agricultural 
development, 
Figure: 5.8 
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Table 5.4 Aligarh District: Overall Socio-Economic Development Index of each Sector (2010-11) 
Blocks 
Composite Index of Development 
Education Health 
Transportation & 
Communication 
Electricity Finance Veterinary Agriculture 
Overall 
Development 
1.Tappal 0.32 0.29 -0.39 0.17 0.58 0.64 0.22 0.26 
2.Chandaus 0.57 0.81 0.04 1.08 0.79 1.37 -0.02 0.66 
3.Khair 0.10 0.35 0.01 0.68 -0.48 0.55 0.11 0.19 
4.Jawan 
Sikanderpur 
-0.16 0.45 0.39 0.30 0.41 -0.72 -0.30 0.05 
5.Lodha -1.95 -1.59 -1.14 -0.76 -1.26 -1.32 -0.80 -1.26 
6.Dhanipur -0.48 -0.48 0.08 -0.09 -0.13 -0.32 -0.08 -0.22 
7.Gonda 0.63 0.26 -0.17 -1.24 0.52 0.52 0.00 0.07 
8.Iglas 0.01 -0.74 0.83 0.86 -0.19 -0.54 0.34 0.08 
9.Atrouli 0.11 0.52 0.78 0.77 -0.28 0.66 0.01 0.37 
10.Bijauli 1.03 1.06 -0.43 -0.61 0.36 0.52 0.02 0.28 
11.Gangiri 0.20 -0.61 -0.11 -0.73 -0.42 -0.55 -0.03 -0.32 
12.Akrabad -0.24 -0.13 0.09 -0.43 0.09 -1.01 0.56 -0.15 
Source: District Statistical Bulletin, (Sankyikiya Patrika) District Aligarh, 2010-11 
Calculated by author 
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It is concluded that these facilities are found in non-uniform distribution, 
which exhibits irregular socio-economic development. In order to understand the 
holistic view of socio-economic development all the aforesaid indicators are 
examined in a composite manner by computing composite index. And its indices has 
been categorised into three levels; high, medium and low. The analysis reveals that 
high level of socio-economic development is found in the blocks of Chandaus, 
Atrauli, Bijauli and Tappal. The blocks of Khair, Iglas, Gonda, Jawan Sikanderpur, 
Akrabad and Dhanipur lie in the medium category of development. Only two blocks 
exhibit low level of development, i.e. Lodha and Gangiri (Table 5.4 & Figure 5.8). 
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Diffusion of innovation is an idea, practice or object that provides an insight 
into explaining how, why and at what rate a new idea and technology will be spread 
by an individual or group. The technologies or practices are developed through 
research or innovations. It may be either new varieties of crops, plants, breeds of 
livestock, chemicals and medicines, techniques or innovative ideas. Most of the 
agricultural innovations manifest into mechanical innovations (tractors and 
combines), biological innovations (new seed varieties), chemical innovations 
(fertilizers and pesticides), agronomic innovations (new management practices), 
biotechnological innovations, and informational innovations (Behera 2007, Dorsey 
1999 & Imbs 2003). 
The diffusion, of an innovation within a society spreads through its “adoption” 
by an individual or groups. However it is unreasonable to expect that the whole 
community will adopt an innovation immediately after its introduction. There is 
always a wide variation among the members of a social group in the way they respond 
to or adopt an innovative idea or practice. Generally, the diffusion process of an 
innovation involves four major stages. At the first stage, only few farmers adopt an 
idea and they are called as “innovators”, in the second stage a large number of 
farmers adopt the same and they are, referred to as the “early adopters”. In the third 
stage early adopters influence the majority of the farmers to adopt the innovation in a 
region, and are therefore called as the “late adopters”. In the last stage, the process of 
diffusion is slowed down because most of the farmers have been covered in the third 
stage. The farmers who adopt innovation in the fourth stage are called “laggards” 
(Rogers, 1962). Attempts to plot the cumulative proportion of adopters of innovation 
over time within a social system assume the form of S-shaped growth curve, called 
the “diffusion curve”. The adoption process of an innovation passes through the 
following five stages i.e. 
 
 
Diffusion of innovation takes place through a certain channel over the time 
among the members of a social group. It passes through a series of innovation (judges 
the newness of the products in terms of how much exposure a consumer has to the 
Knowledge Persuasion Decision Implementation Confirmation 
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new product), communication channel (how quickly an innovation spreads between 
the market and consumer) over a period of time (proper timing of introduction of 
innovation in to the market) among the members of a similar social system (social 
system influence the society to accept or reject the new innovation). The factors 
governing an individual to choose a particular innovation may be grouped into three 
categories such as personal, situational and social. The personal factors include age, 
education, psychological characteristics, values and attitudes, farm income, size of 
farm, tenure status, sources of farm information used, level of living, dogmatism, 
need for uniqueness, social character. Situational factors include nature of practice, 
complexity, cost, net return, compatibility, divisibility and communicability. Social 
factors are social values, norms, which affect the individual’s decision to adopt an 
innovation in a society. The diffusion of innovations in agriculture sector depends up 
on number of socio-economic and cultural factors which determine the level of 
adoptions of innovations for pursuing agricultural activities in a sustainable manner to 
derive their livelihood.  
The present study is an attempt to examine the determinants of adoption of 
innovations and their impacts on socio-economic development in Aligarh district 
selecting two villages from each block i.e., twenty four revenue villages consisting of 
11,000 households with population of 66,544 persons (Table 6.1 and Figure 6.1). 
Based on the variation in soil characteristics, population density, cropping 
intensity and nearness to and away from market, the random purposive sampling 
technique has been adopted. The selection of the respondent for the analysis is based 
on different farming systems, viz. (i) wheat, (ii) wheat + paddy, (iii) wheat + paddy + 
diary, (iv) paddy + dairy + vegetables and (v) wheat + paddy + horticulture + 
vegetable + livestock. Besides, some other crops are also grown which are 
insignificant in terms of areal extent but are more remunerative in term of revenue. In 
order to select the respondent, the list of the farmers along with the cropping system 
and allied activities are collected from each village. The farmers were stratified based 
on the five farming system. Keeping in view the above stratified farming system six 
percent households from each selected village has been taken into consideration for 
the present analysis. The framers who were the functional head of the family and are 
instrumental in decision making process are interviewed. 
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Table 6.1 Aligarh District: List of Selected Villages 
Name of the 
Block With 
Village Code 
Name of the 
Villages 
Number of 
Households 
Population 
Distance from the 
Local/Whole Sale 
Market in K.M. 
Tappal 
121698 Adampur 243 1531 2.5/35 
121785 Salpur 1165 6632 9/24 
Khair 
121788 Chiti 304 1659 6/30 
121807 Bankner 949 5637 3/8 
Chandaus 
121878 Rupnagar 455 2423 1/4.9 
121953 Khempur 102 668 2.8/14 
Lodha 
121975 Barothchajmal 191 1146 8/18 
122459 Nagla Bhaibeg 65 453 4/4 
Jawan Sikanderpur 
121987 Pratappur 176 1044 7/28 
122507 Chherat Sudhal 1049 6376 0/8 
Atrauli 
122034 Sherpur 150 1056 2/6 
122143 Nisarpur 90 458 4.9/11 
Bijauli 
122150 Raipur Khas 825 4756 2/23 
122232 Audhakhera 182 1146 1/5 
Gangiri 
122243 Babupur 178 1077 1/15 
122332 Hasanpur 463 2908 1/10 
Dhanipur 
122525 Narauli 160 974 0/5 
122600 Adaun 1096 6937 3/5 
Akrabad 
122627 Bhagosa 170 1047 5/31 
122700 Maloi 663 4106 2/15 
Gonda 
122728 Razawal 721 4410 7/20 
122794 Tamautiya 573 3863 5/0 
Iglas 
122802 Dokauli 129 735 6/18 
122887 Subhashgram 901 5502 2.8/11 
Source: Census of India, 2011 
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The interviews were done regarding the adoption of innovations for 
diversification of agriculture pertaining to institutional, technological and socio-
economic determinants such as size of landholdings, irrigation, electricity, banks, 
cooperative society, transportation, education, income, social status, credit and mass 
media exposure. 
With the help of the scoring scheme the individual score of all the respondents 
with respect to adoption of innovation has been worked out. Finally in order to know 
the rate of adoption, individual group of the entire variables has been calculated, and 
then the average adoption worked out. 
6.1 Size of Landholdings 
Size of landholdings is one of the most important indicators to measure the 
one’s socio-economic status of a farmer. In order to test the relationship between the 
size of land holdings and adoption of innovation for agriculture diversification, 
following hypothesis has been formulated in the present study. “The farmers of large 
size of land holdings tend to adopt more innovation for the diversification of 
Figure: 6.1 
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agriculture than the smaller ones.” For assessment of the size of landholdings the data 
has been generated during field survey. The operational size has been categorized into 
three categories viz. more than 4 hectares, 2-4 and less than 2 hectares. On the basis 
of size of land holdings the sample farmers are classified in to three categories. On the 
basis of total individual score of the respondents the average adoption index of each 
group of the farmers has been worked out. Table 6.2 and Figure 6.2 show that the 
famers with larger size of landholdings are more inclined to adopt the new 
agricultural innovations for the diversification of agriculture.  
Table 6.2 Aligarh District: Size of landholdings and Adoption of Innovation for 
Diversification of Agriculture (2014) 
Size of Land 
Holdings 
Number of Farmers Percentage 
Adoption of 
Innovation 
> 2 119 18.03 3.85 
1-2 239 36.21 2.19 
0-1 hectare 302 45.76 1.8 
Source: Field Survey 2014 
It is clear from the above table that there are only 119 farmers (18.03 percent) 
whose size of landholdings is higher than two hectares, but their average adoption 
index is high (3.85), the medium size of landholding farmers (1-2 hectare) accounts 
36.21 percent of the total sampled respondent having the adoption index 2.19.  
Figure: 6.2 
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Low category consists of 302 farmers corresponding to 45.76 percent of the 
total respondent with an adoption index of 1.80. It may be concluded that the farmers 
with larger size of landholding are more adoptive for the innovations as compared to 
the smaller size of land holding. 
6.2 Tenurial Status 
Tenurial status is another important indicator of socio-economic status of a 
farmer. The farmer who owns the land is more inclined towards the adoption of 
innovation for agricultural diversification as compared to the one who does not own 
the land. It is further hypothesized that the rate of adoption of innovation among land 
owners is higher than the share cropper. 
Table 6.3 Aligarh District: Tenurial Status and Adoption of Innovation for 
Diversification of Agriculture (2014) 
Category 
Number of 
Farmers 
Percentage 
Adoption of 
Innovation 
Owner 259 39.24 4.10 
Owner Share Cropper 280 42.42 3.79 
Share Cropper 121 18.33 1.56 
Source: Field Survey 2014 
 Table 6.3 and Figure 6.3 show that the land owning farmers are more inclined 
to adopt innovation for diversification of agriculture.  
Figure: 6.3 
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It is quite obvious from the table that land owning farmers who account for 
39.24 percent of the total sampled respondents are having highest average adoption 
index (4.10), whereas the lowest adoption index has been observed in the share 
cropper category (1.56). Therefore there exists a positive relationship between the 
tenurial status and adoption behavior. It can be explained by the fact that the land 
owning farmers can themselves take the decision regarding the adoption of an 
innovation. They also generally have the resources and motivation to adopt the 
improved farming practices. 
6.3 Income Level 
Income is one of the important determining factors in the operation of 
agricultural practices. Generally the high income farmers are more inclined towards 
the adoption of new agriculture technology to enhance their income. 
Table 6.4 Aligarh District: Income Level and Adoption of Innovation for 
Diversification of Agriculture (2014) 
Category Number of Farmers Percentage 
Adoption of 
Innovation 
>10000 123 18.64 3.19 
5000-10000 308 46.67 2.12 
<5000 229 34.70 1.09 
Source: Field Survey 2014 
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Keeping in view it may be hypothesized that the high income group farmers 
tend to adopt more innovation for agriculture diversification. Table 6.4 and Figure 6.4 
show that the adoption of innovation is directly proportional to the income level. The 
farmers belonging to the high income group have high level of adoption index 3.19, 
followed by the medium income group 2.12 and low income group 1.09. Income is an 
important indicator of the economic status of a farmer. Various studies reveal a 
positive relationship between the income level and the level of adoption of 
agricultural innovations. The economic status and adoption behavior of farmers have 
a two-way relationship. 
6.4 Irrigation Status 
Modern agriculture is based on an assured irrigation system. Without assured 
irrigation no fertilizer or HYV of seeds can give the expected output. In the present 
study area irrigation plays a decisive role in the selection of crops and the type of 
farming system. An attempt has been made to test this relationship. Therefore 
following hypothesis has been formulated, “The farmers having adequate irrigation 
facilities tend to adopt the innovation more as compared to their other counterparts.” 
Table 6.5 Aligarh District: Irrigation Status and Adoption of Innovation for 
Diversification of Agriculture (2014) 
Category 
Number of 
Farmers 
Percentage 
Adoption of 
Innovation 
Adequate 183 27.73 2.92 
Moderate 290 43.94 1.87 
Poor 187 28.33 0.79 
Source: Field Survey 2014 
On the basis of average score farmers have been classified into three groups 
i.e. having adequate, moderate and poor supply of irrigation. Table 6.5 and Figure 6.5 
depicts that the farmer having the adequate irrigation facilities accounts 27.73 percent 
of the total sampled respondent shows the highest adoption index 2.92, while the 
medium category of farmers having moderate irrigation facilities though their number 
is higher than the farmers in the adequate category, accounts 43.94 percent with 1.87 
adoption index. 
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Adoption index is lowest among the farmers having the poor irrigation 
facilities i.e. 0.79. It proves that there exists a positive correlation between the level of 
irrigation and adoption of innovation for the agriculture diversification. 
6.5 Electric Power Supply 
Electricity plays an important role in the development of agriculture especially 
its mechanization. Electricity is used in various agricultural operations such as lifting 
of water from the tank, tube wells, threshing, irrigation, storing, processing, 
packaging etc.  
Table 6.6 Aligarh District: Electric Power Supply and Adoption of Innovation 
for Diversification of Agriculture (2014) 
Category 
Number of 
Farmers 
Percentage 
Adoption of 
Innovation 
Adequate and 
Timely 
189 28.64 4.31 
Inadequate 304 46.63 3.19 
Not Available 167 25.30 1.31 
Source: Field Survey 2014 
Hence it is accepted that if electricity is available in abundance for the 
agricultural operations the farmers would be in a better potion to adopt the innovation. 
Figure: 6.5 
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Hence the hypothesis has been formulated that “adequate and timely availability of 
electricity supply motivates the farmers to adopt the innovation for agriculture 
diversification”. On the basis of intensity of availability of electricity, the respondents 
were classified into three categories i.e. adequate and timely, inadequate and not 
available. Average adoption index of each group has been calculated with the help of 
individual adoption score.  
Table 6.6 and Figure 6.6 indicate that 189 farmers i.e. 28.64 percent of the 
total sampled respondents are having adequate and timely electricity and hence their 
adoption score is highest- 4.31. Medium category characterized with the inadequate 
supply of electricity accounted for 46.63 percent of the total respondent and their 
adoption behavior is 3.19. The lowest adoption has been calculated for the farmers 
who do not use electricity; hence their adoption behavior has been observed to be the 
lowest (1.31). 
6.6 Credit Availability 
Finance is an important determining factor to bring the structural change in the 
agriculture. It is obvious that a substantial amount of capital is required to initiate any 
enterprise within the agricultural sector. It is hypothesized that “availability of 
adequate credit facilities helps the farmers to adopt an innovation”. In order to assess 
Figure: 6.6 
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the status of farmers in terms of credit facilities, they were grouped into three 
categories. 
Table 6.7 Aligarh District: Credit Availability and Adoption of Innovation for 
Diversification of Agriculture (2014) 
Category 
Number of 
Farmers 
Percentage 
Adoption of 
Innovation 
Adequate and Timely 160 24.24 4.19 
Inadequate 377 57.12 3.09 
Not Available 123 18.64 1.61 
Source: Field Survey 2014 
As per the scoring scheme technique, the average score of three categories has 
been calculated. These three categories are given in Table 6.7 and Figure 6.7 with 
their respective adoption score. 
The above analysis suggests that easily and timely availability of credit 
facilities is positively correlated with the adoption of innovation for the diversification 
of agriculture. The farmers who got adequate and timely credits have the highest 
adoption score (4.19), followed by the inadequate category (3.09), while the adoption 
score of those farmer is lowest (1.61) who were in need of credit facilities but did not 
get it. 
Figure: 6.7 
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6.7 Exposure to Mass Media 
  Present time is called the information age. In the present study area it has been 
found that farmers are exposed to television, radio, internet, news paper and 
agriculture exhibition etc. Despite several limitations, information technology has an 
impact on the adoption of agricultural innovations. 
Table 6.8 Aligarh District: Level of Exposure to Mass Media and Adoption of 
Innovation for Diversification of Agriculture (2014) 
Category 
Number of 
Farmers 
Percentage 
Adoption of 
Innovation 
High 132 20.00 4.32 
Medium 311 47.12 2.19 
Low 217 32.08 1.56 
 Source: Field Survey 2014 
  To test the relationship between the exposure to mass media and adoption of 
innovation for agriculture diversification, it is hypothesized that “higher would be the 
mass medias exposure more would be the adoption of innovation”. It has been 
observed that the farmers who are more exposed to mass media tend to adopt more 
innovations because of wide agriculture related knowledge and updated information 
than the less exposed farmers.  
Figure: 6.8 
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  For the assessment of the level of exposure to mass media, 6 indicators of 
mass media such as television, cinema, news paper, agricultural exhibition have been 
taken on the basis of individual response of the respondents. Table 6.8 and Figure 6.8 
show that adoption of innovation is high among the farmers having high level of mass 
media exposure 4.32. Similarly low level media exposure leads to the low level of 
adoption (1.56). It is also evident that the use of mass media in the study area is not 
extensive as in the rural areas of the developed counties. The highest number of 
farmers account in the medium category of the mass media exposure but their score is 
lower than the high category. The above analysis proves that there is a positive 
correlation between media exposure and adoption of innovation among the sampled 
farmers. 
6.8 Education 
Education plays an important role in development. It is the aggregate of all the 
processes by means of which a person develops abilities. Agricultural practices are 
significantly influenced by the level of education.  
Table 6.9 Aligarh District: Level of Education and Adoption of Innovation for 
Diversification of Agriculture (2014) 
Category 
Numbers of 
Farmers 
Percentage 
Adoption of 
Innovation 
Graduate and Above 45 6.82 3.89 
High School and 
Intermediate 
142 21.52 2.13 
Below Hugh School and 
Illiterate 
473 71.67 1.17 
Source: Field Survey 2014 
Since the educated farmers are knowledgeable persons who tend to grow more 
remunerative crops/livestock than the less educated farmers, to test the relationship 
between the level of education and adoption of innovation it is hypothesized that 
“higher the level of education more would be the level of adoption of innovation”. 
It has been observed that professionally qualified and graduate farmers are 
more inclined toward the adoption of agricultural innovations than those below the 
high school and illiterate farmers. Table 6.9 and Figure 6.9 depict that the score of 
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adoption of innovation is high among the highly qualified farmers 3.89 though the 
number of farmers are less than those of illiterate and intermediate qualified. 
Medium category farmers which account for 21.52 percent of the total 
respondents are having the score of 2.13. The score of adoption of innovation is 
lowest (1.17) among the illiterate and below high school category of farmers. 
6.9 Social Status 
Indian social system is purely based on caste. Generally the high caste people 
are in a better position in terms of socio-economic condition. It has also been 
observed during the survey that the high caste people are generally more inclined 
towards adoption innovations, to bring the structural change in the farm operations. 
Table 6.10 Aligarh District: Social Status and Adoption of Innovation for 
Diversification of Agriculture 
Social Status 
Number of 
Farmers 
Percentage 
Adoption of 
Innovation 
High Social Groups 198 30.00 3.90 
Medium Social Groups 301 45.61 2.56 
Low Social Groups 161 24.39 1.50 
Source: Field Survey 2014 
Figure: 6.9 
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Hence it is hypothesized that “high caste people may easily adopt the 
innovation to diversify their agriculture system”. Therefore a judicious scoring system 
has been evolved, and the entire respondents were given score as per their response to 
the related questions. The respondents were classified into three categories according 
to their social status. 
Table 6.10 and Figure 6.10 shows the average adoption score of the innovation 
for the diversification of agriculture is affected by the social status among the sampled 
respondents. The score has been observed to be high among the high social group 
than the low social group. High adoption behavior is recorded with the high social 
group (3.90), followed by the medium social groups (2.56) and low social group 
(1.50). Further it is also inferred that there is a positive correlation between the high 
social status and high adoption and low social status with low adoption behavior. 
6.10 IMPACT OF ADOPTION OF AGRICULTURAL INNOVATION ON 
        SOCIO-ECONOMIC DEVELOPMENT 
Income Level 
The classification of farmers on the basis of their monthly income before and 
after the adoption of innovations for the diversification of agriculture is given in the 
Table 6.11 and Figure 6.11 the reveals that there is a marked difference in the income 
Figure: 6.10 
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level of the selected respondent before and after the adoption of innovations. The 
table indicates that 18.64 percent of the total respondents after adopting innovations 
for diversification are found in the high level of income group. 
Table 6.11 Aligarh District: Impact of adoptions of innovation on Income of 
Sampled Respondents (2014) 
Income/month 
Before Adoption After Adoption 
No. of 
Respondents  
Percent 
No. of 
Respondents 
Percent 
Very Low <1000 213 32.27 199 30.15 
Low          1000-2000 201 30.45 175 26.52 
Medium    2000-3000 143 21.67 163 24.70 
High         >3000 103 15.61 123 18.64 
Source: Field Survey 2014 
Contrary to this before the adoption of innovation there are only 15.61 percent 
farmers who come under the high income level category. Table also indicates that in 
medium category there is 24.70 percent farmers after the adoption, while it was only 
21.67 percent before the adoption of innovation for diversification of agriculture, the 
low income level farmers reduced from 30.45 percent to 26.52 percent after adopting 
the innovation. 
Figure: 6.11 
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The very low category of monthly income of farmers has been 32.27 percent 
before the adoption of innovation, and after the adoption it reduced by 2.12 percent. 
Education Level 
The distribution of farmers according to their level of education is given in the 
Table 6.12. The impact of adoption of innovations for diversification of agriculture on 
education level is not very much pronounced on the high level of education. It has 
been observed that the study area experienced the overall improvement in the 
education level after the adoption of innovations. Table clearly shows that before the 
adoption only 11.67 percent farmers were graduated and professional degree holders 
while it rose up to 15.61 percent after the adoption of innovation. 
Table 6.12 Aligarh District: Impact of Adoption of Innovation on Education 
Level of Sampled Respondents (2014) 
Education Level 
Before Adoption  After Adoption  
No. of 
Respondents 
Percent 
No. of 
Respondents. 
Percent 
Illiterate 241 36.52 189 28.64 
Literate & up to 
intermediate 
342 51.82 368 55.76 
Graduate and 
Professional 
77 11.67 103 15.61 
Source: Field Survey 2014 
Figure: 6.12 
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The slight increase in graduate category is because of the improvement in the 
income level of the farmers after the adoption of innovation for diversification of 
agriculture. Illiteracy decreases from 36.52 percent to 28.64 percent after the 
adoption. It is also clear that highest increase has been observed up to the intermediate 
level education (Figure 6.11).  
House Type 
Classification of farmers on the basis of house type has been carried out and is 
given in the Table 6.13 considering the effect of adoption of innovation for 
diversification of agriculture. Table clearly indicates that before the adoption of 
innovation only 51.91 percent farmers were having the cemented houses while the 
proportion of cemented houses has been increased up to 67.42 percent after the 
adoption of innovation. 
Table 6.13 Aligarh District: Impact of Adoption of Innovation Housing Type of 
Sampled Respondents (2014) 
House Type 
Before Adoption After Adoption 
No. of Respondents Percent No. of Respondents Percent 
Thatched 97 14.70 62 9.39 
Kuchha 227 34.39 153 23.18 
Cemented 336 50.91 445 67.42 
Source: Field Survey 2014 
Figure: 6.13 
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Before the adoption of innovation 14.70 percent farmers were living in thatched 
houses but after the adoption only 9.39 percent farmers were found to be living in 
thatched houses. The percent of farmers having Kuchha houses also decreased from 
34.39 percent before the adoption to 23.18 percent after the adoption (Figure 6.13). 
Durable Assets 
Significant impact of adoption of innovation is also observed on durable assets 
in the study area. Durable assets include the items which are useful for human 
convenience. Different assets which are possessed by the selected respondents are 
given in the Table 6.14 and Figure 6.14. Eight different durable assets were taken into 
account. It is clear from the table that only 55.61 percent farmers owned motor cycle 
but after the adoptions of innovation and consequent increase in income resulted in to 
increase in its percentage to 67.74 percent among the selected respondents. 
Table 6.14 Aligarh District: Impact of Adoption of Innovation on Durable Assets 
of Sampled Respondents (2014) 
Durable Assets 
Before Diversification After Diversification 
No. of 
Respondents 
Percent 
No. of 
Respondents 
Percent 
Motor  Cycle/Bicycle 367 55.61 447 67.74 
Mobile Phone 344 52.12 467 70.76 
Washing Machine 67 10.15 79 11.97 
Fan 367 55.61 414 62.73 
Cooler 56 8.48 122 18.48 
Television 203 30.76 276 41.82 
Computer 29 4.39 98 14.85 
Source: Field Survey 2014 
 The percentage of mobile phone went up from 52.12 percent to 70.76 percent, 
washing machine 10.15 percent to 11.97 percent. A 7 percent increase has been 
witnessed in the number of fans after the diversification of agriculture. Ten percent 
increase has also recorded in the television ownership because in the rural areas 
television is one of the major means of entertainment. A remarkable growth has also 
been observed in computer/laptop which is attributed to the distribution laptops by the 
state government among the students who passed the intermediate examination. 
270 
 
0
50
100
150
200
250
300
350
400
450
500
Motor  
Cycle
Mobile 
Phone
Washing 
Machine
Fan Cooler Television Computer
F
a
rm
er
s
ALIGARH DISTRICT
Durable Assets
2014
Before Adoption Respondents No. Before Adoption Per cent
After Adoption Respondents No. After Adoption Per cent
Food Consumption 
Food consumption is another indicator to measure the food security and food 
diversity. Seven categories have been made to analyse the food consumption pattern 
before and after the adoption of innovation in the study area. The consumption of 
food grains remains same but the percentage of pulses vegetable, meat, milk, fish, 
fruits consumption is observed to be increased. 
Table 6.15 Aligarh District: Impact of Adoption of Innovation on Food 
Consumption of Sampled Respondents (2014) 
Food Consumption 
Before Adoption After Adoption 
No. of Respondents Percent No. of Respondents Percent 
Grains 660 100.00 660 100.00 
Pulses 367 55.61 413 62.58 
Vegetable 407 61.67 481 72.88 
Meat 186 28.18 251 38.03 
Milk 189 28.64 267 40.45 
Fish 192 29.09 247 37.42 
Fruits 149 22.58 177 26.82 
Source: Field Survey 2014 
Figure: 6.14 
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Table 6.15 and Figure 6.15 suggest that consumption of pulses increased from 
55.61 percent to 62.58 percent, similarly, the consumption of vegetables, meat, milk, 
fish and fruits also witnessed an increase in consumption. It can be concluded that 
overall consumption pattern of the sampled households shifted toward the high value 
commodities i.e. from grains to vegetables, pulses, meat, milk etc. 
Employment Generation 
An employment opportunity is one of the indicators of socio-economic 
development. To assess the increase in the employment opportunities after the 
adoption of innovation for diversification of agriculture the farmers were grouped in 
high, medium and low employment generating capacity. 
Table 6.16 Aligarh District: Impact of Adoption of Innovation on Employment 
Generation of the Sampled Respondents (2014) 
Employment 
Before Adoption After Adoption 
No. of Respondents Percent No. of Respondents Percent 
High 117 17.73 158 23.94 
Medium 175 26.52 192 29.09 
Low 368 55.76 310 46.97 
Source: Field Survey 2014 
Figure: 6.15 
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Table 6.16 and Figure 6.16 clearly indicate that the number of employment 
opportunities has been increased after the adoption of innovation in agriculture 
activity in the study area. After the adoption of innovation, 23.94 percent farmers 
have been categorized as high employment generating capacity which was only 17.73 
percent before the adoption of innovations.  
The percentage of low employment generation capacity farmers has reduced 
from 55.76 percent before the adoption to 46.97 percent after the adoption of 
innovation. Before the adoption of innovation 26.52 percent farmers were in the 
medium category of employment generation capacity while after the adoption of 
innovation it reached up to 29.09 percent. 
Self Sufficiency 
The adoption of innovation has the significant impact on the self sufficiency of 
the farmers which is measured with respect to the food, fodder and fuel. The farmers 
are classified into three categories i.e., high, medium and low before and after the 
adoption of innovation. Table 6.17 and Figure 6.17  clearly indicate that the level of 
self sufficiency in the study area increased; from 28.94 percent to 32.12 percent in 
terms of food, fodder and fuel before and after the adoption of innovations 
respectively. Low category reduced from 38.94 percent to 32.88 percent. 
Figure: 6.16 
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Table 6.17 Aligarh District: Impact of Adoption of Innovation on Self Sufficiency 
of Sampled Respondents (2014) 
Self Sufficiency 
Before Adoption After Adoption 
No. of Respondents Percent No. of Respondents Percent 
High 191 28.94 212 32.12 
Medium 212 32.12 231 35.00 
Low 257 38.94 217 32.88 
Source: Field Survey 2014 
  Field survey gave a lot of insight about the adoption of innovation and its 
impact on socio-economic condition of farmers. In this chapter the choice with regard 
to adoption behavior in agriculture at the farm level is discussed. The present study 
identified the effects of different factors on the decision making of farmers. The main 
factors affecting the decision making with respect to adoption behavior are land 
holding, education level of respondents, farming experience of respondents, off farm 
income of respondents, distance of farm from main road, distance of farm from main 
market and farm machinery. The positive impact of adoption of innovation has been 
observed on employment opportunities, income level, education level and overall 
development of the farming household as well. 
 
Figure: 6.17 
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Rural areas need provision of adequate infrastructure to ensure the decent 
quality of life for overall socio-economic development. It is not possible to provide all 
socio-economic facilities to each village because of certain political and ecological 
constraints. Under certain limitations an attempt has been made to examine the 
diversification of value added crops and other allied agricultural activities, and their 
impact on socio-economic development on sampled villages. Some recommendations 
and suggestions have been proposed to sink down the imbalances in terms of 
amenities and facilities faced by villagers for better diversification to sustain 
livelihood and to improve socio-economic condition of the area. Being a vast study 
area it is very difficult to examine each and every variable affecting the agriculture 
diversification and their impact on socio-economic development at household level. 
Therefore, some sampled villages have been selected to analyse every variable 
affecting the agricultural diversification and their impact on socio-economic 
development. 
During the field survey it has been observed that the production base of most 
of the cultivable land is diversified in the study area, producing every range of cereals 
and root crops to livestock, pigs and poultry. They are involved in the selling of 
products such as tomato, potato vegetable, fruits, cucumber, watermelon, muskmelon, 
milk, and eggs to the local market.  While these activities are generally confined to 
agricultural produce, they still require the farmers to engage in entrepreneurial 
activities and farm family posses significant entrepreneurial skills. Crop 
diversification is the strategy to maximize the use of land and water for overall 
agricultural development. It provides the farmers with viable option to grow different 
crops on their land. 
For micro level analysis six villages i.e. Adampur, Pratappur, Raipur Khas, 
Dokauli, Barothchajmal, and Narauli (Figure 7.1) are randomly chosen from 24 
selected villages, so as to represent the prevailing regional characteristics. All the 
cultivators which accounts as 1450, have been surveyed and analysed. Later they are 
categorised into diversified and non-diversified farmers on the basis of their farming 
systems. The farmers who devote more than 20 percent of their cultivated area for 
other than food grains i.e. value added crops and the farmers who are involved in 
generating money from other agriculture enterprises such as livestock, poultry 
farming, bee culture and dairy farming are considered as the diversified farmers and 
remaining are non-diversified farmers. 
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7.1 PROFILE OF THE SELECTED VILLAGES 
 For the analysis of diversification of agriculture and its impact on socio-
economic development, taking into consideration the diversified and non-diversified 
farmers of the six sampled villages and their general profile have been discussed in 
sequent manner. 
7.1.1 Adampur 
Adampur is a small village located in Tappal block of Khair Tehsil, which is 
65 kilometers away from district headquarter (Figure 7.2). The total population of the 
village is 1661 of which 870 (52.38 percent) are males while 791 (47.62 percent) are 
females consisting of 251 households (Table 7.1).  
Table 7.1 Aligarh District: General Characteristics of Adampur Village (2014) 
Area 
(in hectare) 
No of 
Households 
Population Percent of SC 
Population Total Male Female 
323 251 1661 870 791 8.91 
Source: Field Survey, 2014 
Figure: 7.1 
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The village accommodates two major communities i.e., Hindus and Muslims, 
which accounts 80 percent and 20 percent respectively. The sex ratio of village is 909 
per 1000 male which is higher than the district average of 882. The village literacy 
rate is 67.31 percent which is lower than the district average of 67.50 percent. There 
exists a disparity in male and female literacy level where male literacy is 81.11 
percent against 48.19 percent of female literacy (Table 7.2). 
Figure: 7.2 
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Table 7.2 Aligarh District: Literate and Illiterate Population in Adampur Village 
(2014) 
Literate Population Illiterate Population 
Total Male Female Total Male Female 
67.31 81.11 48.19 32.69 18.89 51.81 
Source: Field Survey, 2014 
The village has witnessed the high dependency ratio. Workers constitute for 
35.11 percent of total population. Out of the total workers 60.12 percent of workers 
are main workers (employment or earning more than 6 Months) and 39.88 percent are 
workers who are involved in marginal activities (providing livelihood for less than 6 
months). Out of total main workers there are 45.26 percent and 46.36 percent 
cultivators (owner or co-owner) and agricultural labourer respectively (Table 7.3).  
Table 7.3 Aligarh District: Occupational Structure of Adampur Village (2014) 
Total Workers Main Workers Marginal Workers Non Workers 
35.11 60.12 39.88 64.89 
Main Workers 
Cultivators Agriculture Labourers Household Workers Other Workers 
45.21 46.35 1.13 7.31 
Marginal Workers 
Cultivators Agriculture Labourers Household Workers Other Workers 
11.31 35.81 6.77 46.11 
Source: Field Survey, 2014 
The distribution of amenities in the village is not uniform. The village has one 
primary school but junior high school (boys) is located 3 kilometer away from the 
village and girl’s junior high school is 36 kilometers away which influence the 
literacy level. Village lacks the facilities in terms of hospital and dispensaries. The 
nearest allopathic hospital is located 2 kilometer away from the village and maternity 
service centre is at 2.5 kilometer away. Veterinary facility (Pashu Sewa Kendra) and 
artificial breeding center / sub center are located 2.5 kilometer away from village. No 
agricultural facilities are available in the village. Nearest local market is 2.5 kms and 
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whole-sale market is 35 kms away. Total irrigated area of the village is 271 hectares 
(83.94 percent) and 16.06 percent area is un-irrigated. 
7.1.2 Pratappur 
Pratappur is a small village located in Jawan Sikanderpur block of Gabhana 
tehsil, which is 17 kilometers away from the district headquarter (Figure 7.3). The 
total population of the village is 1176 of which 651 are males (55.36 percent) while 
525 are females (44.64 percent) consisting of 186 households (Table 7.4). The 
composition of population in the village comprises of Hindu, Muslims and Jain 
constituting 86.8, 12 and 1.2 percent respectively. 
Table 7.4 Aligarh District: General Characteristics of Pratappur Village (2014) 
Area 
(in hectare) 
No of 
Households 
Population Percent of SC 
Population Total Male Female 
330.6 186 1176 651 525 1.98 
Source: Field Survey, 2014 
The average sex ratio of village is 806, which is lower than the district average 
of 882 per 1000 male. The village literacy rate is 81.97 percent. Besides, a wide gap 
has been recorded in male and female literacy in the village, male literacy is 89.82 
percent while female literacy rate is 69.03 percent respectively (Table 7.5). 
Table 7.5 Aligarh District: Literate and Illiterate Population in Pratappur 
Village (2014) 
Literate Population Illiterate Population 
Total Male Female Total Male Female 
81.97 89.82 69.99 18.03 10.18 30.01 
Source: Field Survey, 2014 
Out of total population, 47.70 percent is working, of which 79.67 percent are 
main workers and 20.33 percent are marginal workers. 81.53 percent of total main 
workers are cultivators and only 11.21 percent are agricultural labourers (Table 7.6). 
The distribution of amenities and facilities is not at par with the requirement of 
the village. The village has only 1 primary school, while the junior high school for 
boys and girls are located 2 and 11 kms away respectively.  
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Beside educational facilities, health facilities like allopathic hospitals and 
maternity centers are 7 and 4 kms away respectively from the village. Veterinary 
center is 17 km away from the village; artificial breeding center is 7 kms and Pashu 
Sewa Kendra 27 kms away from the village. Krishi Sewa Kendra is located 7 kms 
away from village and no local whole-sale market is available in the village. 
Figure: 7.3 
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Table 7.6 Aligarh District: Occupational Structure of Pratappur Village (2014) 
Total Workers Main Workers Marginal Workers Non Workers 
47.70 79.67 20.33 52.30 
Main Workers 
Cultivators Agriculture Labourers Household Workers Other Worker 
81.53 11.21 3.99 3.27 
Marginal Workers 
Cultivators Agriculture Labourers Household Workers Other Workers 
43.67 21.58 13.40 21.35 
Source: Field Survey, 2014 
Cold storage facilities are located 27 kms away from the village. Fertilizer 
selling and pesticide selling centers are located at 11 and 7 kms away from the village 
respectively. Main sources of irrigation in the village are canal, tanks and tube wells. 
The total irrigated area of the village is 242 hectares (80.67 percent) and only 58 
hectares land (19.33 percent) is un-irrigated in the village.  
7.1.3 Raipur Khas 
Raipur Khas is a village of Bijauli block of Atrauli tehsil, which is located 48 
kms away from district headquarters towards east (Figure 7.4). The village population 
is 4966 of which 2711 are males (54.95 percent) while 2255 are females (45.41 
percent) with 870 households (Table 7.7). Hindu and Muslin are two main religious 
communities accounting for 95 and 5 percent respectively. Sex ratio of the village is 
832 per 1000 which is lower than the district average. 
Table 7.7 Aligarh District: General Characteristics of Raipur Khas Village 
(2014) 
Area 
(in hectare) 
No of 
Households 
Population Percent of SC 
Population Total Male Female 
451 870 4966 2711 2255 18.01 
Source: Field Survey, 2014 
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Out of total population 58.91 percent are literate while 41.09 percent are 
illiterate. Male and female literacy gap is high in the village accounting for 72.11 
percent male and 43.91 percent female (Table 7.8).  
Table 7.8 Aligarh District: Literate and Illiterate Population in Raipur Khas 
Village (2014) 
Literate Population Illiterate Population 
Total Male Female Total Male Female 
58.91 72.11 43.91 41.09 27.89 56.09 
Source: Field Survey, 2014 
Figure: 7.4 
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Working population constitutes 33.63 percent of total population. The main 
workers, marginal workers, non-workers are 51.47, 48.53 and 66.37 percent 
respectively. Out of the total main workers 67.91 percent are cultivators and 13.11 
percent are agricultural labourers (Table 7.9). 
Table 7.9 Aligarh District: Occupational Structure of Raipur Khas Village 
(2014) 
Total Workers Main Workers Marginal Workers Non Workers 
33.63 51.47 48.53 66.37 
Main Workers 
Cultivators Agriculture Labourers Household Workers Other Workers 
67.91 13.11 3.91 15.07 
Marginal Workers 
Cultivator Agriculture Labourers Household Workers Other Worker 
2.52 26.99 4.88 65.61 
Source: Field Survey, 2014 
The amenities and facilities for socio-economic development in the village are 
found in varied manner and located at accessible and inaccessible distance that needs 
to be distributed in accordance with the distribution of population for social well-
being. The village has been facilitated with 1 primary school, 1 junior high school (for 
boys) and 1 higher secondary school (boys) meant for boys but the junior and higher 
secondary school for the girls is located at 6 kms away from the village. The village 
has enjoyed the health related facilities like maternity and child welfare centers. 
Allopathic hospital is 2 km away from the village. The village is devoid of 
agricultural facilities like Krishi Sewa Kendra which is located 5.7 kms away, the 
cold storage facility is located at a distance of 22 kms, seed selling center / pesticide 
godown, fertilizer and pesticide selling center is at a distance of 4 kms. Local and 
whole-sale markets are at a distance of 2 and 23 kms respectively. The main sources 
of irrigation are canals covering an area of 210 hectares land (51.98 percent), Tube-
wells without electricity cover 86 hectares (21.29 percent), Tube-well with electricity 
cover 100 hectares (24.75 percent) area. Out of the total irrigated area 8 hectares land 
(1.98 percent) is un-irrigated. 
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7.1.4 Dokauli 
Dokauli is a small village in Iglas block of Iglas tehsil and located 28 kms 
towards south from district headquarter (Figure 7.5). The total population of the 
village is 811 of which 430 (53.02 percent) are males while 381 (46.98 percent) are 
females with 142 households (Table 7.10).  
Table 7.10 Aligarh District: General Characteristics of Dokauli Village (2014) 
Area 
(in hectare) 
No of 
Households 
Population Percent of SC 
Population Total Male Female 
83.37 142 811 430 381 0.00 
Source: Field Survey, 2014 
Hindu is the only religious community of the village. Average sex ratio of the 
village is 886 per 1000 male which is higher than district which is 882 per 1000 male. 
The average village literacy rate is 73.91 percent which is lower than the district 
average of 67.50 percent. There exists a disparity in male and female literacy level 
where male literacy is 88.00 percent and female literacy rate is 60.21 percent (Table 
7.11). 
Table 7.11 Aligarh District: Literate and Illiterate Population in Dokauli Village 
(2014) 
Literate Population Illiterate Population 
Total Male Female Total Male Female 
73.91 88.00 60.21 26.09 12.00 39.79 
Source: Field Survey, 2014 
In the village out of total population, 43.44 percent is working population. Out 
of total workers 78.67 percent are main works and remaining 21.33 percent are 
marginal workers. 44.28 percent of the total main workers are cultivators, 6.57 
percent is agricultural labourer, 1.01 percent is household workers and 48.14 percent 
are other workers (Table 7.12). 
The availability of amenities and facilities related to education, health is not at 
par with the requirements. The village has 1 primary school, while the junior high 
school (boys/girls) is situated 2.5 kms away from the village. Higher secondary school 
for boys and girls is located at a distance of 6 kms away from the village. Village 
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lacks the facilities in terms of hospital and dispensaries. Nearest primary health 
service (PHC) is 6 kms away from the village, while the family welfare and mother-
child welfare centre is at a distance of 3.5 kms from the village. Veterinary hospital 
and artificial breeding center are located at a distance of 6 kms away from the village. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Agricultural related facilities such as local market, cold storage, seed selling 
center, fertilizer selling center and pesticides selling center are located at a distance of 
Figure: 7.5 
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6 kms from the village. Whole sale market is at a distance of 18 kms. No credit or 
loan facilities are available in the village. 
Table 7.12 Aligarh District: Occupational Structure of Dokauli Village (2014) 
Total Workers Main Workers Marginal Workers Non Workers 
43.44 78.67 21.33 56.56 
Main Workers 
Cultivators Agriculture Labourers Household Workers Other Workers 
44.28 6.57 1.01 48.14 
Marginal Worker 
Cultivators Agriculture Labourers Household Workers Other Workers 
15.25 29.62 3.01 52.12 
Source: Field Survey, 2014 
The village is accessible by all weather roads. Main sources of irrigation are 
canal and well (with electricity) which cover 80 percent and 20 percent of land 
respectively. 
7.1.5 Barothchajmal 
Barothchajmal is a small village located in the Lodha block of Gabhana tehsil, 
which is 14 kms from district headquarter (Figure 7.6). The village population is 1253 
of which 669 (53.39 percent) are males while 584 (46.61 percent) are females 
consisting of 212 households Table 7.13. The composition of population in the village 
comprises of Hindu and Muslim 93.00 percent and 7 percent respectively. Average 
sex ratio of the village is 873 per 1000 male which is lower than the district average 
of 882 per 1000 male.  
Table 7.13 Aligarh District: General Characteristics of Barothchajmal Village (2014) 
Area 
(in hectare) 
No of 
Households 
Population Percent of 
SC Population Total Male Female 
373 212 1253 669 584 25.06 
Source: Field Survey, 2014 
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Table 7.14 Aligarh District: Literate and Illiterate Population in Barothchajmal 
Village (2014) 
Literate Population Illiterate Population 
Total Male Female Total Male Female 
74.88 85.43 58.87 25.12 14.57 41.13 
Source: Field Survey, 2014 
Figure: 7.6 
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Table 7.14 clearly reveals that literacy rate of village is 74.88 percent which is 
lower than the district average of 67.50 percent. The gap between the male and female 
literacy is high, male literacy rate is 85.43 percent while female literacy rate is 58.87 
percent respectively. 
The dependency ratio of the village is very high, as only 36.66 percent of the 
total population is working, of which 91.81 percent are main workers and 8.19 percent 
are marginal workers. The non-working population is 63.34 percent of the total 
population. 55.97 percent of the total main workers are cultivators, 19.34 percent are 
agriculture labourer, 0.89 percent is household worker and 23.80 percent are engaged 
in non-organized sector (Table 7.15). 
Table 7.15 Aligarh District: Occupational Structure of Barothchajmal Village 
(2014) 
Total Workers Main Workers Marginal Workers Non Workers 
36.66 91.81 8.19 63.34 
Main Workers 
Cultivators Agriculture Labourers Household Workers Other Workers 
55.97 19.34 0.89 23.80 
Marginal Workers 
Cultivators Agriculture Labourers Household Workers Other Workers 
25.19 27.41 1.03 46.37 
Source: Field Survey, 2014 
There is a wide gap between existing amenities and facilities and the size of 
population that needs to be redressed through allocation of amenities and facilities at 
optimum site that can be easily accessible to the people. The village has 1 primary 
school and 1 junior high school (boys), junior high school for girls is at a distance of 5 
kms while the higher secondary school is 4 kms away from the village. The village is 
deprived of health care facilities. Veterinary Hospital, Pashu Sewa Kendra and 
artificial breeding center are located 8 kms away from the village. Seed and fertilizer 
centers are 6 kms away from the village. The nearest local market is at a distance of 8 
kms and whole sale market is at a distance of 18 kms. Cold storage facility is 4.5 kms 
away from the village. Main source of irrigation in the village is tube well. Out of the 
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total area of the village 331 hectares area is irrigated. Tube well (without electricity) 
covers 41 hectares (12.39 percent) land of the village while the 290 hectares (87.61 
percent) land is irrigated through the electrified tube wells. 
7.1.6 Narauli 
Narauli is a small village located in Dhanipur block of Koil tehsil, which is 23 
kms away from the block headquarters (Figure 7.7). The total population of the 
village is 1097 of which 580 (52.87 percent) are males while 517 (47.13 percent) are 
females consisting of 177 households. Hindu and Muslin are two main religious 
communities accounting 99 and 1 percent respectively. 
Table 7.16 Aligarh District: General Characteristics of Narauli Village (2014) 
Area 
(in hectare) 
No of 
Households 
Population Percent of SC 
Population Total Male Female 
242 177 1097 580 517 18.09 
Source: Field Survey, 2014 
Average sex ratio of the village is 891 per 1000 male which is higher than 
district average 882 per 1000 male Table 7.16. Out of total population 79.32 percent 
is literate which is higher than the district average of 67.50 percent. Male and female 
literacy gap is high in the village account for 87.99 percent male and 67.76 percent 
female (Table 7.17). 
Table 7.17 Aligarh District: Literate and Illiterate Population in Narauli Village 
(2014) 
Literate Population Illiterate Population 
Total Male Female Total Male Female 
79.32 87.99 67.76 20.68 12.01 32.24 
Source: Field Survey, 2014 
Working population constitutes 27.87 percent of the total population. Out of 
the total works, 91.35 percent are main works while 8.65 percent are marginal 
workers. 76.92 percent of the main workers are cultivator, 6.87 percent are 
agricultural laborers remaining 1.12 percent and 15.09 percent are household workers 
and other workers (Table 7.18). 
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The amenities and facilities for better socio-economic development in the 
village are found in varied manner and located at accessible and inaccessible distance 
that needs to be distributed in accordance with the distribution of population for social 
well-being. The village has only 1 primary school, junior high school (boys/girls), 
higher secondary school (boys/girls) is located at a distance of 5 kms. No health care 
Figure: 7.7 
291 
 
facilities are available in the village, primary health center (PHC) is at 5 kms distance 
while the family welfare center/sub-center and mother-child welfare centre/sub-centre 
is at 0.9 km. No agriculture related amenities and facilities are available in the village. 
Krishi Sewa Kendra is at the distance of 3 kms, local and whole sale market, cold 
storage at a distance of 5 km. 
Table 7.18 Aligarh District: Occupational Structure of Narauli Village (2014) 
Total Workers Main Workers Marginal Workers Non Workers 
27.87 91.35 8.65 72.13 
Main Workers 
Cultivators Agriculture Labourers Household Workers Other Worker 
76.92 6.87 1.12 15.09 
Marginal Workers 
Cultivators Agriculture Labourers Household Workers Other Workers 
26.14 3.71 1.56 68.59 
 Source: Field Survey, 2014 
Seed and fertilizer selling centers is at 2 kms away from the village. 
Veterinary hospital, artificial breeding center and Pashu Sewa Kendra is at a distance 
of 0.9 kms. The main sources of irrigation are canals covering an area of 32 hectares 
(17.58 percent) land, tube wells (diesel) covering an area of 67 hectares (36.81 per 
cent) and tube wells (electricity) covering an area of 60 hectares (32.97 percent) land. 
Out of the total area only 23 hectares (12.64 percent) is un-irrigated. 
Size of Landholding 
The size of land holdings has great influence upon the efficiency and the 
productivity of farming. However, it is distressing to know that due to law of 
inheritance the average size of landholding is continuously decreasing and making the 
agriculture non-profitable. The use of new agricultural innovations like tractor, power 
sprayer, power duster and harvester can be used economically only in contiguous and 
large size of landholdings. 
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Land less Marginal farmers <2 hectares
Small Farmers 2-4 hectares Medium Farmers 4-10 hectares
Large Farmers >10 hectares
Table 7.19 Aligarh District: Size of landholdings in the Selected Villages (2014) 
Villages Landless 
Marginal 
Farmers 
<2 hectares 
Small 
Farmers 
2-4 hectares 
Medium 
Farmers 
4-10 hectares 
Large 
Farmers 
>10 hectares 
1.Adampur 14.74 (37) 61.35 (154) 12.75 (32) 7.57 (19) 3.59 (9) 
2.Pratappur 7.53 (14) 63.98 (119) 15.52 (27) 9.14 (17) 4.84 (9) 
3.Raipur Khas 10.23 (89) 67.59 (588) 12.41 (108) 6.44 (56) 3.33 (29) 
4.Dokauli 9.86 (14) 69.72 (99) 11.97 (17) 7.04 (10) 1.41 (2) 
5.Barothchajmal 16.51 (35) 71.70 (152) 6.60 (14) 3.77 (8) 1.42 (3) 
6.Narauli 14.12 (25) 70.62 (125) 6.78 (12) 5.65 (10) 2.82 (5) 
Source: Field Survey, 2014 
Table 7.19 and Figure 7.8 clearly show the percent of households in different 
categories of size of landholdings i.e. landless farmers, marginal farmers <2 hectares, 
small farmers 2-4 hectares, medium farmers 4-10 hectares and large farmers >10 
hectares. Table clearly indicate that highest number of landless farmers are recorded 
in Barothchajmal (16.51 percent) followed by Adampur (14.74 percent), Narauli 
(14.12 percent), Raipur Khas (10.23 percent), Dokauli (9.86 percent) and Pratappur 
(7.53 percent). 
Figure: 7.8 
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A cursory look at the table also reveals that all the selected villages are 
dominated by the marginal farmers. In Barothchajmal 71.70 percent farmers come 
under marginal category followed by Narauli (70.62 percent), Dokauli (69.72 
percent), Raipur Khas (67.59 percent), Pratappur (63.98 percent) and Adampur (61.35 
percent). The share of large farmers in the selected villages is very less only 4.84 
percent farmers come under the large farmers in Pratappur followed by Adampur 
(3.59 percent), Raipur Khas (3.33 percent), Narauli (2.82 percent), Dokauli (1.41 
percent) and Barothchajmal (1.42 percent). 
Land Use Pattern 
Land use is an important indicator to assess the ongoing practices in a 
particular region. Land use in the selected villages is given in Table 7.20 clearly 
shows that area under culturable waste land in Pratappur is 300 hectares while 30 
hectares land is under non agricultural use. Narauli recorded 6.24 hectares land under 
the same category. No culturable waste land is recorded in Barothchajmal Dokauli, 
and Adampur. The main reason behind the high culturable waste land in Pratappur is 
due to the shift of economic activities from the agriculture to the other activities 
especially in the unorganized sector. 
Table 7.20 Aligarh District: Area under Different Categories of Land use in 
hectares in Selected Villages (2014) 
Villages Culturable Waste Land Land Put to Non Agricultural Use 
1.Adampur 0 51.88 
2.Pratappur 300 30.63 
3.Raipur Khas 0.09 46 
4.Dokauli 0 0 
5.Barothchajmal 0 12.06 
6.Narauli 6.24 11.24 
Source: Field Survey, 2014 
There is significant variation in the area under non-agricultural uses in these 
villages. Maximum area under this category is recorded in Adampur village (51.88 
hectares) while in Barothchajmal the area under non-agricultural use is 12.06 
hectares. Minimum area under non-agricultural use is recorded in Narauli village 
(11.24 hectares). 
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Cropping Pattern 
Table 7.21 clearly shows the cropping pattern of the villages during 2014, 
which has eleven significant crops namely wheat, paddy, barley, millet, maize, potato, 
pulses, oilseeds, fruits, vegetables, sugarcane, cotton, floriculture and fodder. Among 
these crops wheat is the dominating crops in all six villages. In Adampur wheat 
occupies the 38.37 percent while Barothchajmal 32.31 percent, and Narauli 30.01 
percent area of total gross cropped area under wheat.   
Table 7.21 Aligarh District: Proportion of Gross Cropped Area under Different 
Crops in Selected Villages (2014) 
Villages Adampur Pratappur Raipur Khas Dokauli Barothchajmal Narauli 
GCA 291 242 403 150 688 357 
Wheat 38.37 39.01 33.21 25.21 32.31 30.01 
Paddy 14.97 19.32 12.98 9.09 8.14 12.41 
Barley 2.19 1.05 2.65 0.97 2.76 1.96 
Millet 9.12 9.09 21.76 11.92 15.75 10.36 
Maize 3.09 6.32 5.91 1.43 2.18 3.64 
Potato 2.09 1.00 1.01 21.32 4.51 3.64 
Pulses 3.78 3.92 1.99 1.64 4.36 6.72 
Oilseeds 3.32 3.12 2.97 1.61 4.65 4.76 
Fruits 6.11 4.16 5.31 4.91 6.34 5.32 
Vegetables 2.12 2.91 2.35 17.31 8.54 11.64 
Sugarcane 2.78 3.01 3.21 0.00 1.60 2.52 
Floriculture 0.00 0.00 0.00 0.00 0.58 0.56 
Fodder 12.06 7.09 6.65 4.59 8.28 6.44 
Source: Field Survey, 2014 
 
 
 
 
 
Plate 7.1: Farm Forestry Plate 7.2: Fodder Cultivation 
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Plate 7.3: Guava Production Plate 7.4: Anwala Production 
Plate 7.5: Sugarcane Cultivation Plate 7.6: Floriculture 
Plate 7.8: Seedling Plate 7.7: Cultivation of Muskmelon 
Plate 7.9: Mango Production 
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Highest area under wheat is recorded in Pratappur i.e. 39.01 percent. After 
wheat, paddy and millet stand the second dominating crop in the selected villages. In 
Adampur 14.97 percent, Narauli 12.41 percent and Pratappur 19.32 percent paddy is 
the second dominating crops, while in Raipur Khas 21.76 percent Barothchajmal 
15.75 percent and Dokauli 11.92 percent millet is the second dominating crop.  
Area under potato cultivation is highest in Dokauli i.e. 21.32 percent of the 
gross cropped area, followed by the Barothchajmal 4.51 percent and Narauli which 
occupies 3.64 percent. Vegetable cultivation is another important agricultural activity 
in the six sampled villages which gives instant earning. Third important crop in the 
Adampur and Barothchajmal is fodder, while in Pratappur, millet stands third 
important crop in areal extent. Highest area under the vegetable cultivation is 
recorded in Dokauli i.e. 17.31 percent, of the total gross cropped area followed by the, 
Narauli 11.64 percent, Barothchajmal 8.54 percent and 2.35 percent in Raipur Khas. 
The major reason behind high cultivation of vegetables in the Dokauli is 
availability of high infrastructural facilities and assured irrigation, while the Narauli 
and Barothchajmal enjoy nearness to the market. Highest area under fruits cultivation 
has been recorded in Barothchajmal village 6.34 percent of the total cropped area, 
while the lowest in Pratappur 4.16 percent. The area under fodder cultivation is 
highest in Adampur 12.06 percent because of highest number of animal are also 
recorded in this village followed by Barothchajmal 8.28 percent. 
Animal Husbandry 
Animal husbandry is one of the important enterprises in the villages after 
crops. In Table 7.22 a detailed description of livestock in the villages has been given. 
There are total 7710 animals in the villages during 2014. The maximum number of 
animals are recorded in the Adampur Village i.e. 1994 followed by Barothchajmal 
(1797), Pratappur (1322), Raipur Khas (1105), Narauli (989) and (503) in Dokauli. 
The maximum recorded animal is buffalo in all the villages. A total of 3716 buffalo 
recorded out of 7710 animals. The main reason behind buffalo to outnumber is the 
phenomenal increase in the meat industry and dairy industry in Aligarh district. 
Second highest species is cattle because the sole reason is the demand of dairy 
products in the city. 
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Table 7.22 Aligarh District: Number of Livestock in Selected Villages (2014) 
Livestock Adampur Pratappur 
Raipur 
Khas 
Dokauli Barothchajmal Narauli 
Cattle 676 167 186 74 216 112 
Buffalo 967 701 503 251 897 397 
Sheep 43 19 21 11 34 23 
Goat 147 290 41 97 215 187 
Horse & 
Pony 
5 3 1 11 3 7 
Pig 61 21 61 11 17 9 
Poultry 78 112 287 44 400 200 
Other 
Animals 
17 9 5 4 15 54 
Total 1994 1322 1105 503 1797 989 
Source: Field Survey, 2014 
 
 
 
 
 
 
 
 
 
 
 
 
Plate 7.10: Buffalo Rearing Plate 7.11: Cattle Rearing 
Plate 7.12: Fish Production Plate 7.13: Honey Production 
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Horses and ponies are the traditional means of transportation and are replaced 
by modern means of transportation that is why the number of horses and ponies are 
continuously decreasing. Poultry farming is another important activity in the villages. 
There are total 1121 poultry in all the villages. Highest number of poultry is recorded 
in the Barothchajmal and the second highest is in the Raipur Khas. Besides in Narauli 
village some people are rearing the rabbits for the commercial purpose. 
Plate 7.15: Poultry Farming 
Plate 7.16: Sheep Rearing Plate 7.17: Rabbitary 
Plate 7.14: Goat Rearing 
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Agricultural Implements 
Modern agricultural implements and tools play an important role in increasing 
agricultural productivity as they save time and energy of farmers. In agricultural 
production process, a number of operations from preparation of seed bed to the final 
processing are to be performed by machines, which are required to achieve higher 
efficiency. Farm machines such as tractors, combine harvesters and threshers are 
used profitably in large size fields but their efficiency suffers if the plots are small.  
However, in the context of commercialization and diversification of agriculture, 
mechanization of farms plays an important role.  
Table 7.23 Aligarh District: Number of Advanced Agricultural Implements in 
Selected Villages (2014) 
Agricultural 
Implements 
Adampur Pratappur 
Raipur 
Khas 
Dokauli Barothchajmal Narauli 
Tractor 34 44 39 16 23 19 
Advance Harrow 
and Cultivator 
27 23 25 9 17 13 
Thresher 19 27 30 11 23 19 
Sprayer 17 13 17 37 32 15 
Sowing 
Instruments 
9 14 21 21 17 11 
Plough 34 44 39 16 23 19 
leveler 17 11 19 5 7 5 
Fodder Cutter 119 102 98 37 79 53 
Total 276 278 288 152 221 154 
Source: Field Survey, 2014 
 
 
 
 
 
 Plate 7.18: Fodder Cutter Plate 7.19: Modern Thresher Machine 
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Table 7.23 shows the status of agricultural implements in the villages. 
Maximum numbers of agricultural implements are recorded in the Raipur Khas (288), 
followed by the Pratappur (278), Adampur (276) and Barothchajmal (221) lowest 
agricultural implements are recorded in Narauli village (154). Modern agriculture 
operation is impossible without tractors, in the selected villages highest number of 
tractor is recorded in the Pratappur i.e. 44, while the lowest number is recorded in 
Narauli (19). 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
Plate 7.20: Thresher Plate 7.21: Plough 
Plate 7.24: Advanced Sowing Instruments Plate 7.25: Leveler 
Plate 7.23: Harrower Plate 7.22: Tractor 
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The main reason behind the highest number of tractor is that in Pratappur most 
of the farmer’s size of landholdings is large and they capable of using tractors. Beside 
the tractors, sowing instruments are also very important in the agricultural operations 
especially in the paddy plantation. Sprayer is another important instrument for the 
modern agriculture system. Maximum number of spryer is recorded in Dokauli (37), 
followed by Barothchajmal (32), Adampur (17) and Pratappur (17). Other implements 
such as Advance harrow and cultivator, thresher, plough, leveler and fodder cutter is 
also present in the villages. 
Chemical Fertilizers 
Use of chemical fertilizer is recognized as one of the quickest ways in 
boosting agricultural production. The importance of fertilizers has been well 
appreciated by cultivators as well as others who are concerned with the agricultural 
practices. The provision of fertilizers availability at reasonable cost, and at 
appropriate time is an essential requirement for the growth of crops. In a study done in 
USA, it was found that fertilizers constituted the largest single factor in increasing 
crop production and accounted for 50 percent of yield. In view of their overwhelming 
impact on crop production it is considered to evaluate the consumption levels of 
fertilizers in the village. 
Table 7.24 Aligarh District: Fertilizers Consumption per hectare (kg) in Selected 
Villages (2014) 
Fertilizers Adampur Pratappur Raipur Khas Dokauli Barothchajmal Narauli 
Nitrogen 106.32 130.54 151.76 132.23 157.91 149.77 
Phosphorus 32.98 43.21 57.91 47.94 61.91 52.02 
Potash 13.71 15.99 19.96 17.12 19.71 16.91 
Average 51.00 63.25 76.54 65.76 79.84 72.90 
 Source: Field Survey, 2014 
Table 7.24 reveals the consumption of Nitrogen, Phosphorus and Potash 
fertilizers in the villages. The average consumption of NPK is highest in 
Barothchajmal (79.84 kg/hectare), followed by Raipur Khas (76.54 kg/hectare), 
Dokauli (65.25 kg/hectare) while the lowest average consumption is recorded in 
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Adampur (51.00 kg/hectare). It is also clear from the table that at disaggregate level 
the consumption of nitrogen is highest in the Barothchajmal while the lowest 
consumption is recorded in Pratappur. The consumption of phosphorus and potash is 
also highest in Barothchajmal and the lowest is in Narauli. 
Banking Facilities 
Banking facilities are one of the important components in the process of 
socio-economic development. It is the banking facility which enables the farmers to 
regulate the monetary resources for the better socio economic development. Table 
7.25 clearly shows the status of banking facility in the selected villages. 
Table 7.25 Aligarh District: Status of Banking Facilities Availed by Households 
in the Selected Villages (2014) 
Villages Percent of Households Availing Banking Services 
1.Adampur 66.9 
2.Pratappur 67.2 
3.Raipur Khas 59.1 
4.Dokauli 83.9 
5.Barothchajmal 89.3 
6.Narauli 77.9 
Source: Field Survey, 2014 
Figure: 7.9 
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Highest banking facilities are recorded in Barothchajmal (89.3 percent), 
followed by Dokauli (83.9 percent), Narauli (77.9 percent), Pratappur (67.2 percent) 
and Adampur (66.9 percent) (Figure 7.9). 
Housing Condition 
Housing condition of the people reflected their socio-economic status. Types 
of dwelling of selected villages and their composition are mentioned in Table 7.26. It 
is observed that 95.6 percent houses are cemented in Narauli, while only 3.2 percent 
are thatched and 1.2 percent is kuchha. Lowest cemented houses are recorded in 
Adampur i.e. 77.50 percent, thatched houses are 18.7 percent and 3.8 percent is 
kuchha (Figure 7.10). 
Table 7.26 Aligarh District: Housing Condition in Selected Villages (2014) 
Villages Thatch Kuchha Cemented 
1.Adampur 18.7 3.8 77.5 
2.Pratappur 5.2 1.2 93.6 
3.Raipur Khas 17.9 4.3 77.8 
4.Dokauli 17.2 4.7 78.1 
5.Barothchajmal 4.1 1 94.9 
6.Narauli 3.2 1.2 95.6 
Source: Field Survey, 2014 
Figure: 7.10 
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Table 7.27 shows the house ownership status of the people in the selected 
villages. It is clear from the table that in two villages i.e. Dokauli and Barothchajmal 
100 percent people have their own houses. 
Table 7.27 Aligarh District: Status of House Ownership in the Selected Villages 
(2014) 
Villages Owned Rented Any others 
1.Adampur 98.8 0 1.2 
2.Pratappur 99.4 0 0.6 
3.Raipur Khas 98.6 0.4 1.1 
4.Dokauli 100 0 0 
5.Barothchajmal 100 0 0 
6.Narauli 99.4 0.6 0 
Source: Field Survey, 2014 
Narauli and Pratappur 99.4 percent, while in Adampur and Raipur Khas 98.8 
percent and 98.6 percent respectively. In Raipur Khas and Narauli 0.4 and 0.6 people 
living in rented house respectively (Figure 7.11). 
Drinking Water Facilities 
Safe drinking water facility is one of the basic needs of the human life. 
Availability of safe and sufficient water is helpful for the healthy life and one of the 
Figure: 7.11 
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indicators of socio-economic development. Table 7.28 and Figure 7.12 clearly reveals 
that main source of drinking water in the selected villages is hand pump except two 
villages i.e. Adampur and Dokauli where 66.1 percent and 90.7 percent household 
consuming the treated water respectively.  
Table 7.28 Aligarh District: Status of Drinking Water Facility in the Selected 
Villages (2014) 
Villages 
Source of Drinking Water 
Tap 
water 
(treated) 
Tap water  
(un-treated) 
Covered 
well 
Un-
covered 
well 
Hand 
Pump 
Tube 
well 
1.Adampur 66.1 4.7 2.1 0.4 25.8 0.9 
2.Pratappur 3.3 0 2.9 0 92.9 0.9 
3.Raipur Khas 15.6 1.3 0.1 3.1 79.1 0.8 
4.Dokauli 90.7 0.5 0.5 0 8.3 0 
5.Barothchajmal 2.9 0 0.4 0 96.7 0 
6.Narauli 0 0 0 0 99.4 0.6 
Source: Field Survey, 2014 
In remaining four villages main source of drinking water is hand pump, 
Narauli 99.4 percent, Barothchajmal (96.7 percent), Pratappur (92.9 percent) and 
Raipur Khas (79.1 percent). 
Figure: 7.12 
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Use of Cooking Fuel 
Modern means of cooking fuel is one of the indicator developments, and it is 
accompanied by the gradual improvement in the income level. Six different types of 
cooking fuel has been identified in the selected villages and given in the Table 7.29.  
Table 7.29 Aligarh District: Use of Cooking Fuel in the Selected Villages (2014) 
Villages Wood Crop Residue Cow Dung Cake Kerosene LPG Biogas 
1.Adampur 3.9 3.1 85.1 0 7.9 0 
2.Pratappur 4.7 4.1 86.2 0.1 4.9 0 
3.Raipur Khas 50.1 3.1 40.4 0.3 6.1 0 
4.Dokauli 73.3 3.1 10.8 0 12.8 0 
5.Barothchajmal 23.1 25.4 42.9 0 8.6 0 
6.Narauli 9.9 1.2 80.1 0 8.2 0.6 
Source: Field Survey, 2014 
It is evident from the table that cow dung cake is one of the most used cooking 
fuels in the selected villages. Use of cow dung is highest in Pratappur (86.2 percent) 
followed by Adampur (85.1 percent) and Narauli (80.1 percent), while the lowest use 
of cow dung cake as a cooking fuel is recorded in Dokauli (10.8 percent) followed by 
Figure: 7.13 
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Barothchajmal (42.9 percent). Fire wood is second important cooking fuel used in the 
selected villages. Highest use of fire wood is recorded in Dokauli (73.3 percent) and 
the lowest is in Adampur (3.9 percent). The use of LPG as cooking fuel is highest in 
Dokauli (12.8 percent) and the lowest in Raipur Khas (6.1 percent) (Figure 7.13). 
Sanitation Facilities 
 The provision of safe and basic sanitation is prerequisite to improve the 
peoples live regarding their health. The available sanitation facilities in the selected 
villages are given in the Table 7.30 and Figure 7.14 which clearly reveals that most of 
the people in the selected village use the open space for latrine purpose.  
Table 7.30 Aligarh District: Sanitation Facilities in the Selected Villages (2014) 
Villages Flush Latrine Pit latrine Open Space 
1.Adampur 8.0 3.1 88.9 
2.Pratappur 19.0 5.8 75.2 
3.Raipur Khas 5.3 0.6 94.1 
4.Dokauli 17.2 3.3 79.5 
5.Barothchajmal 29.3 15.5 55.2 
6.Narauli 23.7 0.9 75.4 
Source: Field Survey, 2014 
Figure: 7.14 
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 In Raipur Khas 94.1 percent households having no latrine facility and are 
compel to use the open space, while only 5.3 percent population having the flush 
latrine facility. Among the selected villages Barothchajmal has the better facility as 
only 55.4 percent households use the open space for the latrine purpose and 29.3 
percent households have the flush latrine. In Narauli the sanitation facility is also 
relatively in better condition; out of the total household 23.7 percent have flush latrine 
facility while 75.4 percent use the open space for latrine purpose. 
Durable Assets 
Durable assets are the items which are useful for human convenience and 
better quality of life. Different durable assets which are present in the selected villages 
are given in the Table 7.31. Ten different durable assets have taken into account. A 
cursory look at the table clearly reveals that the distribution of durable assets is not 
uniform in the selected villages. Television is one of the source of entertainment and 
also the source of information for the new agricultural technologies and innovation. 
Table 7.31 Aligarh District: Status of Durable Assets in the Selected Villages 
(2014) 
Durable Assets Adampur Pratappur 
Raipur 
Khas 
Dokauli Barothchajmal Narauli 
Radio 10.9 15.9 12.9 13.9 18.1 26.9 
Television 30.2 42.9 17.9 49.9 27.3 32.9 
Computer 2.1 5.9 2.7 3.9 3.1 4.9 
Phone 68.9 72.6 56.2 91.4 67.2 71.2 
Bicycle 52.1 61.1 57.2 67.9 65.9 74.2 
Motorcycle 35.1 27.11 17.2 43.1 27.3 24.1 
Car 2.2 5.9 1.9 1.8 1.9 2.9 
Washing 
Machine 
5.9 7.2 3.9 9.2 8.2 4.2 
Cooler 7.2 5.5 3.2 7.9 7.2 5.3 
Fan 57.9 61.1 59.2 66.3 62.1 56.2 
Source: Field Survey, 2014 
Dokauli has recorded the highest percentage of television is recorded i.e. 49.9 
percent followed by Pratappur (42.9 percent) and Adampur (30.2 percent). Medium of 
communication in modern agriculture system is necessary, without good 
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communication system new innovation cannot disseminate among the farmer 
community. 
Highest mobile phone is recorded in Dokauli (91.4 percent), followed by 
Pratappur (72.6 percent) and Narauli (71.2 percent). Besides television and mobile 
phone other durable assets are also found such as motorcycle, car, washing machine, 
cooler and fan which are use full to improve the quality of life (Figure 7.15). 
7.2 IMPACT OF DIVERSIFIED AND NON-DIVERSIFIED FARMS ON 
      SOCIO-ECONOMIC DEVELOPMENT 
Socio-economic impact assessment of diversified and non-diversified farms of 
selected villages has been analysed in sequent manner taken into consideration of 11 
indicators of socio-economic development i.e. education, employment generation 
capacity, income, food consumption, cooking fuel, housing condition, marketing 
behaviour, sources of drinking water, sanitation facilities, durable assets and self 
sufficiency. 
7.2.1 Impact on Education 
The distribution of farmers according to their education level is given in the 
Table 7.32 it is observed that the impact of diversification of agriculture on education 
in the village is not very much pronounced in the higher education while the level of 
Figure: 7.15 
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illiteracy among the non-diversified (38.62 percent) farmers is higher than the 
diversified farmers (29.44 percent). 
Table 7.32 Aligarh District: Impact of Agriculture Diversification on Education 
Level of Sampled Farmers (2014) 
Education Level 
Diversified Farmers Non Diversified Farmers 
Numbers Percent Numbers Percent 
Illiterate 106 29.44 421 38.62 
Literate & Below High School 196 54.44 539 49.45 
Intermediate & Above 58 16.11 130 11.93 
Source: Field Survey, 2014 
Literate and below high school constitute 54.44 percent among the diversified 
farmers while among the non-diversified farmers it accounts only 49.45 percent. 
Intermediate and above educated account 16.11 percent among the diversified farmers 
while it account only 11.93 percent among the non-diversified farmers (Figure 7.16). 
7.2.2 Impact on Employment Generation Capacity 
An employment opportunity is one of the indicators of socio-economic 
development. Table 7.33 and Figure 7.17 clearly revels that employment generation 
capacity among the diversified farmers is higher as compare to the non diversified 
farmers.  
Figure: 7.16 
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Table 7.33 Aligarh District: Impact of Agriculture Diversification on 
Employment Generation Capacity of Sampled Farmers (2014) 
Employment Generation 
Diversified Farmers Non Diversified Farmers 
Numbers Percent Numbers Percent 
High 149 41.39 170 15.60 
Medium 94 26.11 252 23.12 
Low 117 32.50 668 61.28 
Source: Field Survey, 2014 
It is clear from the table that 41.39 percent diversified farmers come under the 
high category of employment generation; on the other hand only 15.60 percent non 
diversified farmers come under this category. 
In medium category diversified farmers constitute 26.11 percent while only 
23.12 percent non-diversified farmers come under this category of employment 
generation. Low category comprises 32.50 percent by the diversified farmers while 
non-diversified farmers account 61.28 percent. 
7.2.3 Impact on Income 
The classification of farmers on the basis of diversified and non diversified 
farmers and their monthly income are categorised in high, medium and low as given 
the Table 7.34 which clearly indicates that there is a marked difference in the monthly 
Figure: 7.17 
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income of diversified farmer and non-diversified farmers. The table indicates that 
58.61 percent diversified farmers are in the high category of monthly income, while 
only 11.10 percent farmer in the non-diversified category comes under the high 
category of monthly income. 
Table 7.34 Aligarh District: Impact of Agriculture Diversification on Income of 
Sampled Farmers (2014) 
Income/month 
Diversified Farmers Non Diversified Farmers 
Numbers Percent Numbers Percent 
High         >6000 211 58.61 121 11.10 
Medium    6000-3000 111 30.83 561 51.47 
Low          <3000 38 10.56 408 37.43 
Source: Field Survey, 2014 
Medium category consists of 30.83 percent of the diversified farmers and 
51.47 percent of non diversified farmers. In low category of monthly income 37.43 
percent farmers come from the non-diversified category, while the diversified 
category accounts only 10.56 percent (Figure 7.18). 
7.2.4 Impact on food Consumption 
Food consumption depends upon the economic status and food habit of the 
people in a particular region. It is also an indicator to measure food security and food 
Figure: 7.18 
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diversity. The consumption of staple food grains (wheat and rice) remains same but 
the consumption of pulses, vegetables, meat, milk, fish, and fruits are changing.  
Table 7.35 Aligarh District: Impact of Agriculture Diversification on Food 
Consumption of Sampled Farmers (2014) 
Food Consumption 
Diversified Farmers Non Diversified Farmers 
Number Percent Number Percent 
Grains 360 100.00 1090 100.00 
Pulses 197 54.72 459 42.11 
Vegetable 181 50.28 451 41.38 
Cheese 99 27.50 113 10.37 
Meat 71 19.72 134 12.29 
Milk 233 64.72 413 37.89 
Fish 92 25.56 156 14.31 
Fruits 113 31.39 187 17.16 
 Source: Field Survey, 2014 
Table 7.35 shows that the consumption of pulse, vegetables, cheese, meat, 
milk, fish and fruits is higher among the diversified farmers. While among the non-
diversified farmers the consumption of high value commodities is comparatively less.  
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It is attributed to the fact that diversified farmers produce themselves many of 
the high value commodities and the purchasing power is comparatively higher. The 
consumption of high value commodities such as vegetables among the diversified 
farmers is higher (50.28 percent), while among the non-diversified farmers only 41.38 
percent farmers consume the vegetables. The major difference lies in the consumption 
of cheese, milk and milk products. The consumption of meat is not high either among 
the diversified farmers or among the non-diversified farmers because in the surveyed 
villages more than 80 percent population belongs to religion where considered as the 
consumption of meat is a taboo (Figure 7.19). 
7.2.5 Impact on Cooking Fuel 
Cooking fuel is one of the indicators of socio-economic development. Six 
different cooking fuels have been taken into consideration to assess the status of 
cooking fuel among the sampled respondent. Table 7.36 clearly shows that the use of 
clean energy as a cooking fuel among the diversified farmers is higher as compared to 
non-diversified farmers.  
Table 7.36 Aligarh District: Impact of Agriculture Diversification on Sources of 
Cooking Fuel of Sampled Farmers (2014) 
Cooking Fuel 
Diversified Farmers Non Diversified Farmers 
Numbers Percent Numbers Percent 
Fire-wood 22 6.11 49 4.50 
Crop residue 11 3.06 125 11.47 
Cow dung cake 231 64.17 819 75.14 
Kerosene 7 1.94 0 0.00 
LPG 89 24.72 97 8.90 
Biogas 0 0.00 0 0.00 
Source: Field Survey, 2014 
It clearly shows that 6.11 percent diversified farmers use fire wood as a 
cooking fuel, while among non-diversified farmers 4.50 percent farmers uses fire 
wood as cooking fuel. The use of crop residues is 3.06 percent in the category of 
diversified farmers in non-diversified category 11.47 percent farmers use the crop 
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residues as the cooking fuel. Cow dung cake is the highest use cooking fuel in the 
sampled villages because livestock rearing is common in the sampled village. 
Among the diversified farmers 64.17 percent farmers use cow dung cake as a 
cooking fuel  while among the non-diversified 75.14 percent farmers uses the cow 
dung cake as cooking fuel. The use of LPG as a cooking fuel among the diversified 
farmers is 24.72 percent and among the non-diversified farmers it is only 8.90 percent 
(Figure 7.20). 
7.2.6 Impact on Housing 
Classification of farmers on the basis of house type is given in the Table 7.37. 
It clearly shows that among the diversified farmers the percentage of cemented house 
is higher than the non-diversified farmers. The percentage of farmers having the 
thatched house in the diversified farmer’s category is only 3.33 percent while among 
the non-diversified farmers the thatched house percentage is 10.73 percent. In the 
diversified category only 12.50 percent farmers are having the Kuchha house, 
contrary to these 18.26 percent non-diversified farmers are having the Kuchha house. 
Among the diversified farmers 84.17 percent farmers are having the cemented houses, 
while among the non-diversified farmers 71.01 percent farmers having the cemented 
houses (Figure 7.21). 
Figure: 7.20 
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Table 7.37 Aligarh District: Impact of Agriculture Diversification on House Type 
of Sampled Farmers (2014) 
House Type 
Diversified Farmers Non Diversified Farmers 
Numbers Percent Numbers Percent 
Thatched 12 3.33 117 10.73 
Kuchha 45 12.50 199 18.26 
Cemented 303 84.17 774 71.01 
Source: Field Survey, 2014 
7.2.7 Impact on Marketing Behavior 
Table 7.38 show the distribution of marketing behavior of diversified and non-
diversified farmers among the selected respondents. It is evident from the table that 
59.44 percent diversified farmers are highly inclined towards the marketing. In other 
words diversified farmer’s behavior toward the marketing is higher while only 17.16 
percent non-diversified farmers come under the high category of marketing 
behaviour. Medium category comprises 26.94 percent by the diversified farmers while 
the non-diversified farmers constitute 29.27 percent in the medium category. Low 
category dominated by the non-diversified farmers accounting 53.58 percent, while 
the diversified farmers constitute only 13.61 percent (Figure 7.22).  
Figure: 7.21 
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Table 7.38 Aligarh District: Impact of Agriculture Diversification on Marketing 
Behavior of Sampled Farmers (2014) 
Marketing Behavior 
Diversified Farmers Non Diversified Farmers 
Numbers Percent Numbers Percent 
High 214 59.44 187 17.16 
Medium 97 26.94 319 29.27 
Low 49 13.61 584 53.58 
Source: Field Survey, 2014 
7.2.8 Impact on Sources of Drinking Water 
Drinking water is one of the basic needs of the human life. Safe, clean and 
sufficient water is helpful for the healthy life. It is clear from the Table 7.39 that 
100.00 percent diversified cultivators have their own drinking water facilities.  
Table 7.39 Aligarh District: Impact of Agriculture Diversification on Sources of 
Drinking Water of Sampled Farmers (2014) 
Drinking Water 
Diversified Farmers Non Diversified Farmers 
Numbers Percent Numbers Percent 
Owned 360 100.00 826 75.78 
Government Hand Pump 0 0.00 232 21.28 
Any other 0 0.00 32 2.94 
Source: Field Survey, 2014 
Figure: 7.22 
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Among the non-diversified only 75.78 percent farmers have their own 
drinking water facility, beside 75.78 percent cultivators 21.28 percent fetching the 
drinking water from the government hand pump and 2.94 percent from the other 
sources (Figure 7.23). 
7.2.9 Impact on Sanitation Facilities 
Good sanitation facilities are the means of promoting health through 
prevention of human contact with the hazards of wastes, as well as the treatment and 
proper disposal of sewage and wastewater. Sanitation generally refers to the provision 
of facilities and services for the safe disposal of human urine and feces. Inadequate 
sanitation is a major cause of disease world-wide and improving sanitation is known 
to have a significant beneficial impact on health both in households and across 
communities. Good sanitation is not a direct result of agriculture diversification but 
because diversification of agriculture improves the income of the farmers so the 
farmers can improve their sanitation facilities. Table 7.40 clearly depicts the 
distribution of diversified and non-diversified respondents on the bases of sanitation 
facilities. It is clear from the table that among the diversified farmers 44.72 percent 
farmers having the flush latrine while only 19.27 percent among the non-diversified 
having flush latrine. 
Figure: 7.23 
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Table 7.40 Aligarh District: Impact of Agriculture Diversification on Sanitation 
Facilities of Sampled Farmers (2014) 
Sanitation 
Diversified Farmers Non Diversified Farmers 
Numbers Percent Numbers Percent 
Flush Latrine 161 44.72 210 19.27 
Pit Latrine 11 3.06 19 1.74 
Open Space 188 52.22 861 78.99 
Source: Field Survey, 2014 
Most of the farmers are using the open space for latrine purpose, 52.22 percent 
among the diversified farmers are using the open space, while 77.99 percent non-
diversified farmers are using open space for the latrine purpose (Figure 7.24). 
7.2.10 Impact on Durable Assets 
Durable assets include the items which are useful for human convenience. 
Different assets which are availed by the selected respondent are given in the Table 
7.41.Ten different durable assets were taken into account. It is oblivious that as the 
farmers’ income increase due to diversification of agriculture the numbers of durable 
assets substantially experiencing an increase in the village. 
Figure: 7.24 
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Table 7.41 Aligarh District: Impact of Agriculture Diversification on Durable 
Assets of Sampled Farmers (2014) 
Durable Assets 
Diversified Farmers Non Diversified Farmers 
Numbers Percent Numbers Percent 
Motor  Cycle 99 27.50 259 23.76 
Cycle 351 97.50 839 76.97 
Car 19 5.28 22 2.02 
Mobile Phone 360 100.00 811 74.40 
Washing Machine 56 15.56 99 9.08 
Fan 343 95.28 651 59.72 
Radio 79 21.94 254 23.30 
Cooler 89 24.72 166 15.23 
Television 231 64.17 534 48.99 
Computer 51 14.17 99 9.08 
Source: Field Survey, 2014 
It is clear from the table that 27.50 percent diversified cultivators were holding 
the motorcycle while non-diversified farmers accounting 23.76 percent. Possession of 
car among the farmers ranging from 5.28 percent in the category of diversified 
farmers, while 2.02 percent among the non-diversified farmers.   
Figure: 7.25 
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Medium of communication like mobile phone availed by 100.00 percent 
diversified farmers contrary to 74.40 percent in the category of non-diversified 
farmers. Television is one of the important sources of entertainment and also a source 
of information for the new agricultural technologies. Among the diversified farmers 
64.17 percent cultivators possess the television and 48.99 percent among the non-
diversified farmers. The farmers also possess the items like cycle, washing machine, 
fan, radio, cooler, and computer which all are high among the diversified farmers as 
compare to the non-diversified farmers (Figure 7.25). 
7.2.11 Impact on Self Sufficiency 
Self sufficiency of the farmers measured with respect to the food, fodder and 
fuel. The level of self sufficiency viz. high, medium and low is categorized for the 
diversified and non-diversified farmers.  
Table 7.42 Aligarh District: Impact of Agriculture Diversification on Self 
Sufficiency of Sampled Farmers (2014) 
Self Sufficiency 
Diversified Farmers Non Diversified Farmers 
Numbers Percent Numbers Percent 
High 262 72.78 202 18.53 
Medium 73 20.28 299 27.43 
Low 25 6.94 589 54.04 
Source: Field Survey, 2014 
Figure: 7.26 
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Table 7.42 clearly depict that the diversified farmers are more self sufficient in 
terms of food, fuel and fodder as compare to the non-diversified farmers. It shows that 
72.78 percent diversified farmers are highly self sufficient while in the non-diversified 
category only 18.53 percent farmer are in the high category of self sufficiency. 
Among the diversified farmers 20.28 percent farmers come under the medium 
category non-diversified farmers constitute 27.43 percent. Under the low category of 
self sufficiency Non-diversified farmers constitute 54.04 percent, while in the 
diversified category only 6.94 percent farmers come under the low category of self 
sufficiency (Figure 7.26). 
  After foregoing analysis at micro level regarding the diversified and non-
diversified farmers and its impact on socio-economic development in the selected 
villages, it  is concluded that the farmers with high value added crops and other 
agricultural activities such as livestock, poultry, bee culture, dairy farming are more 
prosperous than the traditional grower of food grains. It is also observed that the 
agriculture diversification shows positive impact on the income level of farmers in 
selected villages. Other important changes are also observed in the study such as, 
changing consumption pattern, from cereal based to high value food among 
diversified farmers, improving food security, increasing income, employment 
generating capacity of the farmers, alleviating poverty, marketing behavior, durable 
assets and drinking water. The analysis further reveals that most of the diversified 
farmers are concentrated in the three villages i.e. Narauli, Barothchajmal and Dokauli 
while more than 70 percent non-diversified farmers are found in Adampur, Pratappur 
and Raipur Khas because these villages are located in low-lying areas that subject to 
inundated during rainy season. Besides they are not accessible to amenities and 
facilities for diversification of remunerative and value added crops. 
The production of vegetables in Adampur and Raipur Khas is hampered 
because these two villages are lying in Yamuna and Ganga Khadar region which is 
not suitable for the vegetable cultivation because these areas are prone to flood. 
Secondly, lack of labour, transportation and storage are the major problem faced by 
the farmers for vegetable cultivation and thirdly in these areas wild animals are also 
one of the reasons which destroy the crops and ultimately affect the farmer’s decision 
to grow high value commodities. Constraints faced by the non-diversified farmers in 
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the production of oilseeds and pulses which is important cash crop in the sampled 
villages are the lack of timely availability of inputs like seeds, fertilizers and credit 
facilities, another important constraint is the fluctuation of market price for the pulses 
and oilseed. Lack of infrastructural facilities, labour availability, lack of inputs like 
seeds, fertilizers, market price fluctuation and credit facilities are the major constraint 
in diversification to horticulture crops in the selected villages.  
Besides agricultural crops other agricultural enterprises such as beekeeping, 
rabbitary and poultry farming are also facing some serious constraint in the study 
area, despite the area having the great potential for these enterprises. The major 
constraints listed by the respondents during the survey in the sampled villages for 
beekeeping are lack of training, technical know-how, honeybee pests and diseases, 
initial investments, shortage of forage, management of bee colonies in extreme 
weather conditions. The constraints in the development of poultry farming in the less 
diversified villages are the lack of training and technical know-how, lack of animal 
health services in the remote areas, access to financial services and infrastructure 
facilities as reported by the farmers. 
7.3 VILLAGE LEVEL PROBLEMS AND CONSTRAINTS OF 
       DIVERSIFICATION OF AGRICULTURE  
During field survey regarding the impact of diversification of agriculture on 
socio-economic development, it has been observed that the small and marginal 
farmers are diversifying horizontally more within the crop sector compared to the 
allied sectors. At the same time their resource use efficiency within the crop sector 
need to improve. Further, vertical diversification towards non-farm activities are also 
very less in the study area and therefore an integrated policy support system is 
required for promoting sustainable horizontal and vertical diversification of the rural 
economy. 
The major constraints reported by small and marginal farmers for crop 
diversification towards high value crops are lack of proper irrigation facilities, lack of 
knowledge and information, and non-availability of timely credit. Further, in the 
livestock sector, most small and marginal farmers reported lack of access to 
veterinary service centres to be a problem. Diversification in fisheries sector is mostly 
constrained by lack of timely credit, inaccessibility to cold storages, poor road 
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conditions, connectivity and transportation. Thus, in the crop livestock and fisheries 
sector, policies have to be made such that specific problems faced by small and 
marginal farmers can be mitigated. Improving the small farmers’ access to irrigation, 
credit, technology and veterinary care services could hold the key in this respect. 
Literacy and awareness building programme for adoptions of innovations to diversify 
the agriculture and allied activities. The development of basic structure, both hard and 
soft including road connectivity, electricity, literacy, training and skills are direly 
needed to promote non-farm diversification. Some of the constraints faced by the 
farmers regarding the agricultural diversification are discussed in a sequent manner. 
7.3.1 Constraints in Vegetables Cultivation 
In the sampled villages, the production of vegetables is hampered by the major 
constraints like farm size, lack of land availability, irrigation, information and 
technical know-how, transportation and market accessibility as well as poor soil 
conditions, high cost of cultivation, non-availability of credit, crops destroyed by 
insect/pests, wild animals, lack of institutional support and labour problems. In the 
selected villages small and marginal farmers were hit by all the constraints that 
affected the cultivation of vegetables in study region. 
In Pratappur, Raipur Khas and Adampur, all the categories of farmers reported 
lack of irrigation to be the most serious problem faced by the farmers in vegetable 
cultivation. Second major problem reported by the farmers is that the cultivation cost 
(reported by all the land classes) followed by lack of market accessibility, 
transportation, cold storage and technical know-how. Lack of land availability is 
found to be the problem for only marginal farmers while the crops destroyed by 
insects and wild animals has reported by the farmers belonging to all classes. All the 
land classes in Narauli, Dokauli reported the lack of institutional support as the major 
constraint while lack of cold storage and labour problem has been found to be the 
second major constraint, followed by lack of information and knowledge which has 
reported only by marginal farmers. 
7.3.2 Constraints in Fruits Cultivation 
In the present study, major constraints which have bearing on fruit cultivation 
are farm size, lack of land availability, irrigation, information & knowledge as well as 
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poor soil conditions, high cost of cultivation, lack of market accessibility, non-
remunerative prices, non-availability of credit and labour problems. All the 
constraints were found to be posing serious threat to fruit cultivation except the credit 
availability; the labour problems being the major constraint. Also, the small and 
marginal farmers in both the districts were hindered by almost all the constraints. In 
Adampur and Raipur Khas, high cost of cultivation, lack of access to markets, non 
remunerative prices and labour problems were reported by all the farmers while only 
marginal and small farmers reported soil condition to be a problem. Lack of irrigation 
has also reported by all land classes except for large farmers. Only small and medium 
farmers complained about the land availability. In the Dokauli, Barothchajmal and 
Narauli, labour shortage were found to be the main problems followed by the lack of 
information and knowledge, high cultivation cost and lack of land availability. Labour 
problems were reported by all the farmers.  
7.3.3 Constraints in Floriculture 
During the field survey it has been observed that the major problems of 
farmers are the size of farm, lack of land availability, irrigation, information & 
knowledge, transportation, market accessibility, institutional support and shortage of 
labour as well as poor soil condition, high cost of cultivation, non-availability of 
credit, crops destroyed by insect/pests, and wild animals. Most of the problems as 
discussed above are responsible for lack of development in floriculture sector for the 
small and marginal farmers except for the poor soil conditions as reported by farmers 
of all classes. High cultivation cost and labour problems were found to be the major 
constraints as reported by all the categories of farmers in all the selected villages. 
Most of the marginal farmers and small farmers complained about the lack of 
information and knowledge. Only marginal farmers had problem with non-availability 
of land and non-availability of credit. Lack of market accessibility and institutional 
support were reported only by marginal and small farmers. All the land classes except 
for large farmers complained about the lack of irrigation. Lack of institutional support 
has been found to be the problem by all except large farmers. Only marginal farmers 
complained about the lack of irrigation, while high cultivation cost and lack of access 
to markets were reported only by small farmers. Lack of proper storage infrastructure 
for proper handling of flowers is also a common problem in all the villages. 
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7.3.4 Constraints in Cash Crops Cultivation 
In the selected villages, the major constraints reported by the farmers in cash 
crop cultivation are lack of land availability, irrigation, information & knowledge, 
transportation, infrastructure, market accessibility and institutional support as well as 
size of farm, poor soil conditions, high cost of cultivation, non-availability of credit, 
crops destruction by insect/pests, wild animals and labour problems. Most of the 
discussed problems are faced by the all the farmers except for non-remunerative 
prices. In the sampled villages, lack of market accessibility is a major concern 
followed by lack of infrastructure, information & knowledge, institutional support 
reported by all the farmers. High cost of cultivation has been found to be affecting all 
the land classes except the large farmers. Only medium farmers had problem with the 
labour and the poor condition of soil while only marginal farmers complained about 
the non-availability of land. Lack of credit facilities has been found to be the second 
major constraint for marginal and small farmers. 
7.3.5 Constraints in Livestock Farming 
Major constraints faced by the farmers in the sampled villages for the 
livestock farming are farm size, lack of information & knowledge, transportation, 
market facilities, institutional support, veterinary services as well as labour problem, 
non-availability of proper fodder and credit. Lack of proper veterinary services and 
fodder is the major constraint for livestock farming that has faced by the farmers in 
Adampur, Raipur Khas and Narauli. Lack of fodder is the major constraint for small 
and marginal farmers in all the surveyed villages of the study area. The constraint of 
non-availability of credit on time and non-availability of proper fodder is found to be 
inversely related to farm size in the study regions. 
7.3.6 Constraints in Poultry Farming 
The major constraints as perceived by the sampled farmers and poultry owners 
in the introduction of poultry as an enterprise are lack of information & knowledge, 
transportation, market accessibility, institutional support, proper fodder and 
infrastructure. And labour problems, diseases, initial investment, non-availability of 
credit, attack of predators, price fluctuation are other constraints which play an 
important role in the development of poultry farming. 
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7.3.7 Constraints in Fishery 
Fishery is one of the growing sub-sectors of primary activities. Production of 
fish is increasing regularly in the study area which is evident from the production 
figure given in the chapter four. The major constraints in fishery sectors as reported 
by the selected respondent are lack of technical know-how, fodder, fish seeds, 
reservoirs as well as initial investment, credit facilities, time taking process of leasing 
of reservoirs and availability of fresh water. 
Besides agricultural crops other agricultural enterprises such as beekeeping 
and rabbitary are also facing constraints in fishery development in the study area 
despite the fact that the area has the great potential for these enterprises. The major 
constraints listed by the respondents during the survey in the sampled villages for 
beekeeping are lack of training, technical know-how, honeybee pests and diseases, 
initial investments, shortage of forage, management of bee colonies in extreme 
weather conditions. 
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After foregoing discussions regarding the agricultural diversification and its 
impact on socio-economic development in Aligarh district at macro and micro-level, 
taking block and village as units for examining the level of diversification and its 
impact on socio-economic development. It is concluded that there has been a trend of 
diversification among food-grain crops but at micro-level it has been observed that 
some value added crops and other agricultural activities adding to their sustainable 
livelihood through generation of employment and work participation rate contributing 
to their level of socio-economic development. 
The analysis is based on empirical observations conducting field surveys at 
micro-level i.e., villages as a unit of study. The secondary sources of data at block 
level have been used to examine the determinants of agricultural diversifications and 
their level of development as well as their degree of influence. Secondary data has 
been used at three points of time i.e. 2000-01, 2005-06 and 2011-12. Keeping in view 
the aims of the study, quantitative and qualitative techniques have been used and the 
illustrative maps and diagrams have been prepared using GIS techniques.  
The study reveals that the diversification is influenced by the number of forces 
from both sides of supply and demand in the study area. Demand side factors are per 
capita income and consumption pattern, while the supply side factors are 
infrastructure like markets, roads, size of land holdings, chemical fertilizers, 
electricity, irrigation, agricultural implements, agriculture cooperative societies, 
banks, veterinary hospitals, fertilizer and seed sale centers, cold storage, 
transportation and communication services. The spatial pattern of infrastructural 
development exhibits uneven distribution of infrastructural facilities in the district. 
Eight blocks of the district i.e. Atrauli, Akrabad, Iglas, Gangiri, Dhanipur, and Lodha 
experiences the high level of infrastructure development, while the two blocks namely 
Bijauli and Jawan Sikanderpur shows medium level of infrastructure development, 
remaining four blocks namely Khair, Chandaus, Tappal, and Gonda falls under low 
category of infrastructural development. The relationship between the level of 
infrastructural facilities and level of crop diversification reveals that two blocks 
namely Lodha and Atrauli have high level of infrastructural facilities and also high 
level of crop diversification. Similarly, Jawan, Sikanderpur and Bijauli have medium 
level of crop diversification due to availability of medium level of infrastructural 
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facilities; contrary to this Khair block experienced the low level of infrastructural 
facilities and high level of crop diversification, this anomaly is attributed to the fact 
that the composite index of infrastructural facilities exhibits low level of development 
but some of the facilities such as electricity, cold storage and communication facilities 
showing high level of  development in Khair; high index of cold storage facilities 
provide better facilities to store perishable items to fetch good prices in the market. 
Uninterrupted supply of electricity ensures the sufficient irrigation to grow more 
value added crops. Being close to Delhi it has good accessibility to the big market. 
Besides, the high level of communication facilities diffuses the latest information 
regarding the agricultural innovation for diversification. Among the various 
determinants of agricultural diversification, accessibility and size of the market is 
found to play an important role. Farms located near the main markets with good 
connectivity are more diversified as compared to those which are located away from 
the market because it provides better opportunity to the farmers to sell their farm 
produce especially perishable items like vegetables, fruits, flowers and milk products. 
Better irrigation facilities are more likely to diversify the agricultural activities and 
stimulate the farmers to adopt high value added crops for diversification. Good 
irrigation facilities tend to intensify the use of inputs especially, the high yielding 
varieties of seeds (HYV) and use of chemical fertilizers to maximize their 
productivity. The efficient means of transportation is another important determinant 
affecting the level of diversification. Farms connected with metalled roads and 
farmers having tractors/vehicle to transport their products to market are more 
prospective to diversify the agriculture. The positive relationship lies between the 
infrastructure facilities and livestock diversification. The analysis reveals that three 
blocks viz., Lodha, Dhanipur and Akrabad have experienced the high level of 
infrastructural facilities and high level of livestock diversification. On the other hand 
two blocks namely Chandaus and Khair have low level of infrastructural facilities and 
low level of livestock diversification. Two blocks i.e. Jawan Sikanderpur and Bijauli 
experiences the medium level of infrastructural facilities and medium level of 
livestock diversification in the study area. Another determinant for livestock 
diversification is accessibility to veterinary hospitals because veterinary hospitals 
provides base for the development of the animal husbandry. Rural roads also play an 
important role in the development of animal husbandry as they provide easy access to 
transport the animals to the market for trade. A good market helps the farmers to get 
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good price for their animals. The high diversification is recorded in the blocks which  
have relatively low size of land holdings. The prospects of livestock activities are 
higher on small farm holdings because they help in ensuring food security for the poor 
farmers. It also enhances the income, employment generation, improving the 
productivity, environmental sustainability, stabilizing the income, and trade 
promotion. 
The trend of agricultural diversification has been analysed at block level using 
Simpson Diversity Index method. The average Diversity Index at district level has 
experienced a slightly decrease but at the block level there has been a general 
increasing trend of diversification index.  It is also revealed that there is a shift in the 
cropping pattern from grain based production to high value products like vegetables 
and fruits. The block level analysis regarding livestock farming shows a positive 
growth. There is a rising trend in average per hectare animal in the district which rose 
from 2.54 livestock per hectare in 1997 to 3.65 livestock per hectare in 2011. The 
diversification of livestock index indicates the low level of diversification that is 
attributed to the fact that the behaviors of the farmers towards the animals rearing 
which are more remunerative are more preferred in all respects. Though the religious 
sentiments are attached with the rearing of cow yet it is not productive and 
remunerative instead it becomes a shear burden on them till their last breath of life. 
However the development of meat industry around the study area has stimulated the 
farmers to prefer rearing of buffalos and goats instead of cow because no religious 
sentiments are attached to buffalos as well as goats and they gives more remuneration 
even after their last breath of life. The production of fish has increased tremendously 
in the study area. A significant growth has been recorded during the years 2004-05, 
2007-08 and 2011-12 in fisheries. Number of reservoirs, area and production at the 
district level as well as at block level has gone up. The total number of reservoirs rose 
from 30 in 2004-05 to 109 in the year 2007-08 while year 2011-12 recorded even 
higher growth rate and number of reservoirs are recorded as 132. With an increase in 
number of reservoirs overall income of the farmers also increases due to the fact that 
there is a growth in production. 
The uneven distribution of educational facilities affects the level of 
educational development in the area. The high level of educational development has 
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been found in Bijauli, Gonda and Chandaus.  Lodha and Dhanipur blocks fall in low 
level of educational development. Seven blocks namely Tappal, Gangiri, Atrauli, 
Khair, Iglas, Jawan Sikanderpur and Akrabad fall under medium level of 
development. The status of health facilities shows the wide regional variation in the 
area. Chandaus, Bijauli, Atrauli and Jawan Sikanderpur blocks have high level of 
development of health facilities. Khair, Tappal, Gonda and Akrabad fall under 
medium level of development of health facilities. Four blocks of the district i.e. 
Dhanipur, Gangiri, Iglas, and Lodha have felt the low level of development of health 
facilities. The level of transportation and communication development shows a 
significant variation in the study area. The high level of transportation and 
communication development is revealed in three blocks namely Iglas, Atrauli, and 
Jawan Sikanderpur.  The blocks of Akrabad, Dhanipur, Chandaus, Khair, Gangiri and 
Gonda come under medium category of development. While remaining three blocks 
i.e. Tappal, Bijauli and Lodha blocks fall under low level of transportation and 
communication development. Electricity and drinking water facilities reveal that four 
blocks namely Chandaus, Iglas, Atrauli and Khair. Three blocks come under medium 
level of development i.e., Jawan Sikanderpur, Tappal and Dhanipur. While five 
blocks i.e., Akrabad, Bijauli, Gangiri, Lodha and Gonda fall under low level of 
electricity and drinking water facility development. The spatial analysis of 
agricultural facilities has witnessed uneven distribution which has a direct bearing on 
the level of agricultural diversification. The high level of agricultural facilities 
development has been recorded in Akrabad, Iglas and Tappal blocks. The low level of 
agricultural facilities development has been recorded in two blocks namely Lodha and 
Jawan Sikanderpur. Seven blocks namely Khair, Bijauli, Atrauli, Gonda, Chandaus, 
Gangiri, and Dhanipur come under agricultural facilities development. The veterinary 
facilities are the basic determinants for the growth of livestock which has also been 
observed uneven distribution in the study area. High level of veterinary facilities has 
been found in six blocks i.e., Chandaus, Atrauli, Tappal, Khair, Bijauli and Gonda. 
Dhanipur is the only block which comes under medium category of development. 
Low level of veterinary development has been revealed in five blocks namely Iglas, 
Gangiri, Jawan Sikanderpur, Akrabad, and Lodha. The provision of financial 
assistance and their accessibility are important incentives to promote diversification of 
agriculture and their allied activities. These facilities also reveal uneven distribution. 
High level of development of financial facilities has been observed in five blocks i.e., 
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Chandaus, Tappal, Gonda, Jawan Sikanderpur and Bijauli. Medium category of 
financial facilities development is found in four blocks namely Akrabad, Dhanipur, 
Iglas and Atrauli. Only three blocks namely Gangiri, Khair and Lodha fall under the 
low level of financial facilities development. The spatial analysis of the level of socio-
economic development reveals wide regional disparities in the study area. The socio-
economic development is examined based on the taking into account of 51 variables 
of different indicators such as education, health, transportation and communication, 
finance, veterinary services and agriculture in each blocks of the study area. The 
analysis reveals that three blocks i.e. Chandaus, Atrauli and Bijauli have shown the 
high level of development.  While the two blocks namely Lodha and Gangiri show the 
low level of development. Whereas seven blocks i.e. Tappal, Khair, Iglas Gonda, 
Jawan Sikanderpur, Akrabad and Dhanipur comes under medium level of socio-
economic development. 
Based on empirical observation and generation of primary data of 24 selected 
villages it is revealed that the level of adoption of innovation for diversification of 
agriculture has a significant impact on the levels of socio-economic development. The 
major factors which affect the adoptive behavior of the farmers are; size of land 
holding, tenurial status of land, income level of the farmers, irrigation status, 
electricity and power supply, credit facilities, information and mass media exposure, 
education level of the farmer and social status. The positive impact of adoption of 
innovation is found on employment opportunities, income level and the overall 
development of the farming household. The income of farmers has increased owing to 
adoption of innovations for diversification of agricultural. It is found that farmers are 
shifting their cropping pattern from the traditional less remunerative crops to the high 
value crops. Food consumption pattern in the study area is changing over time in 
response to the changes in per capita income and dietary habits. The per capita cereal 
consumption in rural areas has decreased, while those of milk, milk products, 
vegetables and fruits have increased significantly. A more favorable environment for 
diversification towards high-value crops not only eases the pressure on land and water 
resources, but also accelerates the growth of agricultural sector through high-value 
commodities.  
At micro-level analysis regarding the level of agricultural diversification and 
its impact on socio-economic development of diversified and non-diversified farmers, 
six villages have been selected randomly out of already selected 24 villages i.e., 
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Adampur, Pratappur, Raipur Khas, Dokauli, Barothchajmal and Narauli taking into 
consideration of 1450 respondents. It is revealed that the farmers with high value 
added crops and other than crops such as livestock, poultry, dairy farming are 
economically better-off than the non-diversified farmers. Besides, their dietary habits 
and consumption behavior and food security have also been found changed.  
Suggestions 
The in-depth analysis on agricultural diversification in Aligarh district 
prompted to deduce following broad suggestions so as to provide a beneficial and 
bright future to the agricultural sector. To accelerate the process of agricultural 
diversification in order to improve the socio economic conditions of the study area, a 
series of measures and reforms in institutional arrangements are required so that 
production and markets be integrated. The immediate measures include ensuring 
markets, developing roads, creating appropriate infrastructure and encouraging private 
sector participation for value adding commodities. Domestic market reform is a pre-
requisite for agricultural diversification in favor of high-value enterprises. The most 
intricate puzzle is how to ensure greater participation of small and marginal 
landholders in the process of agricultural diversification for sharing benefits of 
agriculture diversification. The following suggestions are made; 
1. Pro-farmer incentive programmes should be initiated for building 
infrastructure in rural areas which can benefit farmers directly for processing 
the fresh produce, grading, packaging and storing before bringing it to the 
market. This will create not only employment in rural areas but it will also 
reduce the rural to urban migration.  
2. The Government should encourage development of infrastructure facilities 
like cold storages and ware houses to keep fruits and vegetables to avoid the 
post harvest wastages. 
3. The government should encourage private sector cooperatives to come up with 
business models which can directly link the growers with processors and 
retailers who can share the burden of farmers at the time of natural calamities.   
4. The Government should promote public-sector research regarding the 
development of different high yielding varieties of seeds pertaining to fruits 
and vegetables.  
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5. The development efforts related to livelihood improvement should consider 
the provision of soil treatment, pest management and other methods.  
6. Farmers should work in groups to cultivate products, in order to reduce their 
cost of production and use of modern agricultural technology with an intention 
to lessen the cost of implementation. 
7. To encourage the aquaculture and honey collection, the programmes should be 
initiated for upgrade the existing technology. Simultaneously, private sector 
should also be encouraged in activities such as production of quality seed, feed 
and creation of suitable infrastructure for storage, transport, marketing and 
credit. 
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Appendix 1: Household Schedule 
AGRICULTURE DIVERSIFICATION AND ITS IMPACT ON SOCIO 
ECONOMIC DEVELOPMENT IN ALIGARH DISTRICT 
1. General information 
1. Block/Village..................................           3.  Respondent Name.......................................... 
2. Distance from the market...............            4.  Religion.........................Caste........................ 
2. Household information 
S. No. Name M/F Age 
Marital 
Status 
Literate/ 
illiterate 
Educational 
Status 
Occupation 
1 
     
  
2 
     
  
3 
     
  
4 
     
  
5 
     
  
6 
     
  
7 
     
  
8 
     
  
9 
     
  
10 
     
  
M/F= Male and Female, 
Part – A 
(Diversified Farming) 
3. Sources of Income/Livelihood 
Enterprises Income 
Crops 
 
Livestock 
 
Fisheries 
 
Agriculture laborer 
 
Household laborer 
 
Government /Private Job 
 
Business 
 
any other 
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4. Diversified Farming 
S. No. 
C
er
ea
ls
 
Names Area Production Yield Income 
1 Wheat 
    
2 Paddy 
    
3 Jawar 
    
4 Bajra 
    
5 Maize 
    
6 Barley 
    
S. No. 
P
u
ls
es
 
Names Area Production Yield Income 
1 Arhar 
    
2 Moong 
    
3 Pea 
    
4 Masur 
    
5 Gram 
    
6 Urad 
    
7 Others 
    
S. No. 
O
il
se
ed
s 
Names Area Production Yield Income 
1 Lahi/Sarson 
    
2 Til 
    
3 Groundnut 
    
4 Sunflower 
    
5 Others 
    
S. No. 
F
ru
it
s 
Names Area Production Yield Income 
1 Mango 
    
2 Gowawa 
    
3 Amla 
    
4 Papaya 
    
5 Ber 
    
6 Muskmelon 
    
 
7  Watermelon 
    
        Contd..…….. 
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Part-B 
 (SOCIO ECONOMIC STATUS OF HOUSEHOLD) 
5. What type of food consumed by the household? 
1. Cereals 
2. Pulses 
3. Vegetables 
4. Milk 
S. No. 
V
eg
et
a
b
le
s 
Names Area Production Yield Income 
1 Potato 
    
2 Onion 
    
3 Tomato 
    
4 Brinjal 
    
5 Cabbage 
    
6 Cauliflower 
    
7 Chilli 
    
8 Others 
    
S. No. 
C
o
m
m
er
ci
a
l 
C
ro
p
s 
Names Area Production Yield Income 
1 Sugarcane 
    
2 Cotton 
    
3 Tobacco 
    
4 Fodder 
    
5 Others 
    
S. No. 
O
th
er
s 
Names Area/No. Production Yield Income 
1 Livestock 
    
2 Fisheries 
    
3 Bee Keeping 
    
4 Poultry Farming 
    
5 Farm Forestry 
    
6 Floriculture 
    
7 Others 
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5. Egg 
6. Chicken/Meat 
7. Chees 
8. Others 
6. What are the Sources of Food. 
        (a) Own farm production......, (b) Purchased food....., (c) Government rations....... 
        (d) Supplies from relatives/friends................ and (e) Other (Specify)..................... 
7. Expenditure on food and health 
(a) Less than 5000............. (b) 5000-10,000........................ (c) Above 10,000.............. 
8. Do you have Banking facility if Yes, Specify 
(a), Number of A/C (b) Year of opening 
1. Purpose of opening – (a) Saving (b) Loan (c) other. If yes, please specify............... 
HEALTH STATUS 
9. Is there any Person suffering with chronic disease, if yes 
      (a) Numbers of person.......... (b) Type of Disease..............(c) Other diseases......... 
10. Number of death in last few years by disease if yes 
      (a) Numbers of person............................ (b) Type of Disease.................................. 
11. Numbers of children with chronic disease, if yes 
      (a) Numbers of person............................. (b) Type of Disease................................. 
12. Numbers of maternity death, if yes 
      (a) Numbers of person............................. (b) Type of Disease................................. 
13. Do your family have any health insurance (Yes/No) if yes please specify........... 
14. Housing Status:  
Ownership status of the house 
(a) Own-   (b) Rented  (c), Government  
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15. Nature of House:  
(a) Thatched, (b) Kuchcha, (c) Pucca- 
16. Numbers of rooms:  
(a) One (b) two (c) three (d) more than three 
17. Place of cooking food  
(a) Separate Kitchen, (b) No separate kitchen (c) Outside the house 
18. What type of cooking fuel do you use:  
(a) LPG/Gas (b) Kerosene (c) Firewood (d) Gobar Gas/bio fuels (e) Crop 
Residues Others: Specify.... 
19. Toilet: 
(a) Within house (b) Public (c) Open  
20. Bathroom: 
(a) Within house (b) Public (c) Field 
21. What are the Sources of Drinking water? 
(a) Hand pump (b) Tap water (c) Well/Pond 
22. Electricity: (a) Yes...... (b) No....... 
23. Type of ration card: 
(a) APL (b) BPL (c) Antodaya- 
EMPLOYMENT STATUS 
24. How many persons do you employ in your farms operation including all 
production categories (e.g. crops and livestock etc). 
Enterprises Number Family members Non-family 
Crop  
  
Livestock  
  
Fisheries  
  
Any other  
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25. Status of ownership and Cultivation of Land (in Hectare) 
(a) Owned land (b) Leased in (c) Leased out (d) Other 
26. Size of Landholdings (in hectare) 
(a) 0-1 (b) 1-2 (c) 2-3 (d) 3-4 (e) above 4 
27. Do you have any farming experience (if yes) please specify 
(a) Less than five year (b) five to ten year (c) more than ten years 
28. Do you find that diversification in agriculture is helpful in risk aversion (if 
yes) specify 
(a) High (b) medium (c) Low  
29. Have you gone under any training programme (if yes) specify 
(a) Livestock rearing (b) Poultry Farming (c) any other 
30. Modern agriculture technology use 
31. What type of irrigation you adopted 
(a) Flood (b) sprinkler (c) Drip (d) any other 
32. Do you use chemical fertilizers (if yes) specify kg. per hectare 
(a) Nitrogen..... (b) Phosphorus............ (c) Potash............ 
33. Do you use high yielding varieties of seeds (if yes) specify 
(a) In Cereals  
(b) (b) in Vegetables  
34. Do you use modern agriculture implements (if yes) specify 
(a) Harvesting time 
(b) Sowing time 
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35. Constraints faced by the farmers in the diversification of agriculture 
Village 
Farm 
size 
Lack of 
land 
availability 
Lack 
of 
irrigat
ion 
Lack of 
information 
& knowledge 
Lack 
of 
trans* 
Lack 
of 
infra* 
Poor 
soil 
conditi
on 
High cost 
of 
cultivation 
Lack of 
market 
accessibility 
Non-
availability 
of credit 
Crops 
destroyed by 
insect/pests 
& wild 
animals 
Lack 
of 
inputs 
Lack of 
institutional 
support 
Labour 
problems 
Non 
remunerative 
price 
Lack of 
Veterinary 
Services 
Non-
Availability 
of Proper 
Fodder 
Adampur 
M 
             
 
  
S 
             
 
  
B 
             
 
  
Pratappur 
M 
             
 
  
S 
             
 
  
B 
             
 
  
Raipur Khas 
M 
             
 
  
S 
             
 
  
B 
             
 
  
Dokauli 
M 
             
 
  
S 
             
 
  
B 
             
 
  
Barothchajmal 
M 
             
 
  
S 
             
 
  
B 
             
 
  
Narauli 
M 
             
 
  
S 
             
 
  
B 
             
 
  
M= Marginal, S= Small, B= Big, infra*= Infrastructure, trans= Transportation 
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36. Assets and Consumer Durables 
S. No. Items No. Present value 
1 Combine Harvester 
  
2 Tractor, trolley 
  
3 Plough 
  
4 Irrigation Pump Diesel/ electric 
  
5 Thresher 
  
6 Sowing Machine 
  
7 Leveler 
  
8 Sprayer 
  
9 Motor  Cycle/Bicycle 
  
10 Truck/Pick Up 
  
11 Radio/Tape 
  
12 Mobile Phone 
  
13 Washing Machine 
  
14 Refrigerator 
  
15 Fan 
  
16 Air cooler 
  
17 Air Condition 
  
18 Gas Stove 
  
19 Television 
  
20 Computer 
  
21 Car 
  
22 Geyser 
  
23 Any Other (Specify) 
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GLOSSARY 
Agricultural Labourer: A person who works on another person‟s land for wages in 
cash or kind is regarded as an agricultural labourer. 
Andhi: A local term, used in the north-west of the Indian subcontinent, for dust 
storms accompanying violent squalls, caused by strong convection. 
Anwala: Anwala is a highly effective herb used in making ayurvedic medicines 
because of its miraculous actions. Known as Emblica in biological terms; it is 
richest natural source of vitamin C. 
Arhar: Red Gram 
Babul: [Vachellia nilotica] is a tree 5m – 20 m high preferring sandy or sterile 
regions, with the climate dry during the greater part of the year 
Bajra (Pearl millet): (Pennisetum glaucum) is the most widely grown type of millet. 
It has been grown in Africa and the Indian subcontinent. 
Beer: Shrub with the thorn (Zizyphus mauritiana) 
Berseem: (Trifolium alexandrinum L.) Berseem is one of the most important 
leguminous forages in the study area to feed the animals. 
Binola: Cotton Seed 
Cropping Intensity: It is the ratio of net area sown to the total cropped area. 
Cultivator: A person if he or she is engaged in cultivation of land owned or from 
government or from private persons or institutions for payment in money, 
kind or share is classified as cultivator. Cultivation also includes effective 
supervision or direction in cultivation. Cultivation involves ploughing, 
sowing, harvesting and production of cereals, vegetables and cash crop. 
Cultivation does not include the plantation crops like– tea, coffee, rubber, 
coconut and betel nuts (areca).   The workers engaged in Plantation crops are 
recorded under “other workers”. 
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Doab: Doab is a term used in India and Pakistan for the tract of land lying between 
two converging, or confluent, rivers.  
Ganga: The Ganga is a trans-boundary river of Asia which flows through the nations 
of India and Bangladesh. 
Geographical Area: The latest figures of geographical area of the district/state/union 
territories are as provided by the Office of the Surveyor General of India. 
Gross Cropped Area: Total area sown once and/or more than once in a particular 
year, i.e. the area is counted as many times as there are sowings in a year.  
This total area is also known as total cropped area or total area sown. 
Household: A „household‟ is usually a group of persons who normally live together 
and take their meals from a common kitchen unless the exigencies of work 
prevent any of them from doing so. Persons in a household may be related or 
unrelated or a mix of both. There may be one member households, two 
member households or multi-member households. 
Household Worker:  Household Workers is defined as an industry conducted by one 
or more members of the household at home or within the village in rural 
areas and only within the precincts of the house where the household lives in 
urban areas. The industry should not be run on the scale of a registered 
factory which would qualify or has to be registered under the Indian 
Factories Act and should be engaged in manufacturing, processing, servicing 
and repairs of goods. It does not include professions such as a pleader,  
Doctor, Musician, Dancer, Waterman, Astrologer, Dhobi, Barber, etc. or 
merely trade or business, even  if such professions, trade or services are run 
at home  by members of the household. 
Jamun: is an evergreen tropical tree in the flowering plant family Myrtaceae. 
Syzygium cumini is native to the Indian Subcontinent and adjoining regions 
of Southeast Asia. 
Jowar (Sorghum): Sorghum is a genus of plants in the grass family. Most species 
are native to Australia, with some extending to Africa, Asia, Mesoamerica, 
and certain islands in the India Ocean. 
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Kharif: Kharif is a cropping season started from July-October during the south-west 
monsoon. The kharif crops include rice, maize, sorghum, pearl millet/bajra, 
finger millet/ragi (cereals), arhar (pulses), soyabean, groundnut (oilseeds), 
cotton etc. 
Krishi Sewa Kendra: [Agriculture Clinics and Agriculture Business Centers] The 
Ministry of Agriculture, Government of India, in association with NABARD 
and MANAGE has launched the scheme for better methods of farming to 
each and every farmer across the country 
Kuchha house: Houses in which both walls and roof are made of materials, which 
have to be replaced frequently. Walls may be made from any one of the 
following temporary materials, namely, grass, Unburnt bricks, bamboos, 
mud, grass, reeds, thatch, plastic/polythene,  loosed packed stone, etc. Such 
houses are treated as Kuchha house. 
Lahi/Sarson: (Mustard Seeds) are the small round seeds of various mustard plants. 
The seeds are usually about 1 or 2 mm in diameter. Mustard seeds may be 
colored from yellowish white to black. 
Literate: A person aged 7 years and above who can both read and write with 
understanding in any language is considered as literate. A person who can 
only read but cannot write is not literate. People who are blind and can read 
in Braille are treated as literates. 
Literacy Rate: Literacy rate of the population is defined as the percentage of literates 
in the age-group seven years and above. 
Loo: The Loo is a strong, hot and dry summer afternoon wind from the west which 
blows over the western Indo-Gangetic Plain region of North India and 
Pakistan. It is especially strong in the months of May and June. 
Main worker: A person who has worked for major part of the reference period (i.e. 
six months or more during the last one year in any economically productive 
activity is termed as „Main worker‟. 
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Marginal worker: A person who worked less than six months of the reference period 
in any economic activity is termed as „Marginal worker‟. 
Masoor: Lentil 
Moong: Green Gram 
Nagar Panchayat: A Nagar Panchayat or Notified Area Council or City Council is a 
form of an urban political unit in India comparable to a municipality. An 
urban centre with more than 11,000 and less than 25,000 inhabitants is 
classified as a "Nagar Panchayat". 
Nagar Palika Prishad: A body or institution of Local Governance. A Nagar palika 
or municipality is an urban local body that administers a city. 
Neem: A small stream that joins the kali on its left bank. 
Net Area Sown:  The total area sown with crops and orchards.  Area sown more than 
once in the same year is counted only once. 
Non-worker: A person who has not worked at all in any economically productive 
activity during the reference period is termed as „Non worker‟. 
Nyaya Panchayat:  Nyaya Panchayat is a system of dispute resolution at village 
level in India. 
Other worker:  A person, who has been engaged in some economic activity during 
the last year of reference period but not as a cultivator or agricultural labourer 
or worker in Household Industry are „Other Workers‟. 
Pashu Sewa Kendra: Animal service center 
Panchayat: is the cornerstone of a local self-government organisation in India of the 
Panchayati raj system at the village or small town level, and has a Sarpanch 
as its elected head. The members of the Gram panchayat are elected for a 
period of five years. 
Pardhan: A people representative elected by the village people.  
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Population density: Population density is the number of persons inhabited per 
square kilometer of the area. 
Rabi: Rabi is a cropping season started from October-March (winter). The rabi crops 
include wheat, barley, oats (cereals), chickpea/gram (pulses), linseed, 
mustard (oilseeds) etc. 
Sarpanch: A sarpanch is an elected head of a village-level statutory institution of 
local self-government called the panchayat (village government) in India 
(gram panchayat). 
Seesam: [Dalbergia Sissoo] Seesam is a medium to large deciduous tree, native to 
India. 
Sengar:  A tributary of Yamuna. 
Sex Ratio: Number of females per 1,000 males. 
Til: Sesame 
Urad: Black Gram 
Usar Soil: Usar soil is widespread and is either saline or alkaline. Such soils are 
unproductive, impermeable, hard and compact. 
Vanaspati: Vanaspati is a combination of hydrogenated refined oils, refined sesame 
oil and Vitamin A & D. It is stable, has a pleasant smell and taste, with 
nutritional values. 
Workers: Work is defined as participation in any economically productive activity 
with or without compensation, wages or profit. Such participation may be 
physical or mental in nature. 
Work participation rate: Percentage of Workers (Main+Marginal) to total 
population. 
Yamuna: The Yamuna, sometimes called Jamuna, is the largest tributary river of the 
Ganga in northern India, originating from the Yamunotri Glacier on the south 
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western slopes of Banderpooch peaks in the uppermost region of the Lower 
Himalayas in Uttarakhand. 
Village: The basic unit for rural areas is the revenue village, which has definite 
surveyed boundaries. The revenue village may comprise of one or more 
hamlets but the entire village is treated as one unit for presentation of data.  
Zayad: Zayad is a cropping season (between rabi and kharif crop season) mainly 
from March to June. Prominent examples are muskmelon, watermelon, 
vegetables of cucurbitacae family such as bitter gourd, pumpkin, ridged 
gourd etc. 
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